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[he Men Who Keep [ ndustry 
Fit to Fight 


... Gene Tunney went down in the seventh 
round in the late Chicago fistic combat under 
a shower of blows that would have put any- 


‘one else to sleep for an indefinite period. 


But he had something in his possession that 
enabled him to come back and win the battle. 
That vital something was perfect condition. 


... Every athlete knows that when skill or 
ability are evenly matched, condition is the 
deciding factor. When the critical moment 
comes, the muscles, nerves and vital organs 
of the real champion play their parts with 
unconscious effort, leaving the brain free to 
plan the winning strategy. 


... There is a good deal of similarity, and 
some differences, between the physical encoun- 
ter of two ring champions, and the economic 
battle waged by industrial plants. 


... The industrial struggle is harder than 
the meeting of the padded gloves. There is 
no rest between rounds, no cheering crowds 
to inspire the fighters to increased effort. 
Moreover, the training or conditioning of 
the industrial plant must be done while the 
battle is going on. And it must go on day 
after day, year after year unceasingly or 
until the plant is counted out by the tap-tap- 
tap of the auctioneer’s hammer. 


... Yet there is great joy in the battle for 
those who participate in it—great respon- 
sibility and opportunity for you who are 
responsible for keeping our industrial plants 
in fighting trim. 


... The champion athlete must have perfect 
muscular and nervous co-ordination; the 


ability to concentrate his vital powers im- 
mediately. The fighting industrial plant 
must maintain ‘perfect co-ordination of its 
electrical and mechanical power transmission 
systems; its motors and driving mechanisms 
which form the nerves and muscles of the 
industrial world. It is a big job to choose 
the right members; to install them properly 
in the fighting plant; to keep them fit or to 
replace them with better or bigger ones when 
the need occurs. 


... Lhe champion athlete must have reserves 
to call upon when the pinch comes. It 
is a big job to maintain adequate reserves 
throughout your plant, and to guard continu- 
ally so that no weak or neglected element 
may cause unforseen shutdown. For a one- 
hour shutdown in your plant means a two- 
hour gain in production by your competitors. 


... How absurd it would be to expect a man 
with stiff muscles and hardening of the 
arteries to compete successfully in a physical 
contest. Is it not equally absurd to expect 
the industrial plant to survive the struggle 
handicapped by poor lubrication and with 
its trafic arteries clogged through inferior 
methods of materials handling? 


... Competition during the coming months 
will be of increased intensity. More than 
ever will plant condition be of vital impor- 
tance to profit making and survival. You men 
of the Services to Production, you plant engi- 
neers, electrical and maintenance chiefs, you 
master mechanics and materials handling 
engineers have a big job ahead of you. More 
power to you, and more power to industry 
through you! 
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Fig. 1—Storeroom for maintenance supplies used by the electrical and pipe departments only. 





Handling Maintenance Supplies 


in the Simmons Company plant 


HE amount of routine involved 
in handling and disbursing ma- 
terials and supplies for main- 
tenance and new construction in an 
industrial plant is determined to a 
large extent by the amount, kind, 
and value of the supplies handled, the 
frequency of withdrawal, the organi- 
zation of the department, and the 
urgency of maintaining uninterrupted 
production. Modern industrial pro- 
duction demands practically unin- 
terrupted operation, which neces- 
sitates stores or supplies adequate 
to fill any demand for replacement 
or renewal of broken or worn parts, 
or other maintenance work, and an 
arrangement of such supplies which 
permits quick location and easy ac- 
cess for filling requisitions. . 
One of the questions always up 
for discussion in connection with the 
handling of maintenance stores and 
supplies is whether such stores should 
be included with the general plant 
stores or whether a separate store- 
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room is advisable. In our case sep- 
arate stores are provided for the 
electrical, the mechanical, and the 
building maintenance departments. 
Perhaps the principal advantages of 
having separate stores are that the 
supplies are located near the depart- 
ment using them, and to fill each 
requisition does not require a trip to 
the general stores. 

In addition, these stores are ac- 
cessible to the department at night, 
on holidays and on Sundays, when 
the plant and general stores may be 
closed. It is seldom advisable to 
permit any except regular store- 
keepers to have access to a general 
storeroom. Also, representatives of 
maintenance departments would not 
be familiar with the arrangement of 
supplies in the large, general stores 
and might have to spend considerable 
time at night or other times when 


the storekeeper is away before they 
found what they wanted. 

Before going further into this 
question of maintenance storekeeping 
it may be well to describe briefly 
our organization, because our plan of 
handling stores is closely tied in with 
our maintenance activities. 

Maintenance at the Kenosha plant 
of the Simmons Company is taken 
care of by three departments. Mill- 
wright, carpenter and allied work is 
under the direction of the building 
superintendent. The machine shop 
and toolroom are under the supervi- 
sion of the master mechanic. ‘The 
electrical and pipefitting work and 
power department are under my 
direction. Each of these divisions 
has control of its own stores. These 
separate maintenance stores are in 
reality, however, branchs or -depart- 
mental subdivisions of the general 
stores. The method of handling these 
stores in the three departments varies 
slightly, but in general all three fol- 
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low about the same plan of organiza- 
tion and operation. Therefore, only 
the methods followed in the electrical 
and pipe departments will be de- 
scribed here. 

The shops and headquarters of the 
electrical and pipe departments are 
located adjoining each other, which 
simplifies supervision and also makes 
it possible to use one storeroom as in 
Fig. 1, and one combination clerk and 
storekeeper. 

The staff of the electrical depart- 
ment is composed of one foreman, 
two wiremen, one motor inspector, 
one day trouble man, one armature 
winder, who also inspects and repairs 
controllers on elevators, one night 
trouble man, one day trouble and 
repair man in the rolling mill, and 
one clerk who also serves as store- 
keeper. 

The pipe department has one fore- 
man, six pipefitters, one shopman, 
one day and one night trouble man, 
one heat man who takes care of pumps 
and steam traps in the winter and one 
night heat man. 

Incidentally, in the same section of 
the building are the headquarters for 
the plant fire department which is 
made up of men from the electrical 
and pipe departments. Generally, 
several of these men, enough to 
answer fire calls, are in or close to 
the departmental shops at all times. 
The night electrical and pipe trouble 
men are also members of the night 
fire department. 

The plant is engaged in the manu- 
facture of metal beds, metal fur- 
niture, springs, and mattresses. Ap- 
proximately 900 motors, ranging 
from 3 hp. to 750 hp. in rating are 
installed in the plant. About 450 
of these motors, including the frac- 
tional-horsepower sizes, are below 
3-hp. rating. The largest motors, 
however, are used to drive equipment 







TROUBLE 


INDUSTRIAL ENGINEERING 













Fig. 2—Storage space for surplus 
equipment, spare motors and pulleys. 


Equipment marked xX is for sale or 
disposal. Motors carrying a tag are 
spare motors for a particular instal- 
lation. Other motors without tags are 
spares available for use wherever a 
motor of that size will fit. Motors are 
handled in and out of the room by a 
chain hoist on a monorail trolley. 





in the rolling mill. Practically all 
the motors with the exception of 
some fractional - horsepower units 
operate on 440-volt, 60-cycle, three- 
phase a.c. circuits. Some of the 
fractional horsepower motors are 
operated on 110-volt, single-phase 
a.c. circuits and others on 110-volt, 
direct-current lines. Two motor- 
generator sets supply power for the 
direct-current cranes, switch opera- 
tion, electrical stops on important 
machinery, and some other uses. 
Synchronous condensers are used for 
power-factor correction. 





Fig. 3—This daily trouble report sheet 
lists all work handled by the trouble 
man. 

The clerk who handles the stockroom 
also receives all trouble calls which are 
listed on this report. When the trouble 
man clears an interruption to service, 
he reports here the time he returns to 
the office and the nature of the trouble. 
These reports are filed for future refer- 
ence. The abbreviation “ooo” means 
“out of order.” 


FORM 194} --1M-2-26 
SIMMONS COMPANY 


DAILY TROUBLE REPORT_/- /&- 27 pept 


Because of the comparatively small 
amount of direct-current equipment, 


motor repair is a small item. How- 
ever, we make practically all coils 
needed for rewinding motors, and 
transformer coils for special welding 
machines. It is usually necessary 
to make the motor coils on special 
order instead of carrying them in 
stock. Bearings are made up in the 
machine shop and any other necessary 
machine work is done there on requi- 
sition. We have drill presses, a 
lathe, shaper, and _ pipe-threading 
machines in our electrical and pipe 
departments ; so we are able to make 
many of the smaller repairs or make 
minor repair parts not carried in 
stock. 

As stated previously, our electrical 
stock, pipe fittings, and supplies for 
repair, renewal, maintenance, and 
new construction work are carried 
in the same storeroom. Storage 
space for surplus equipment is shown 
in Fig. 2. A clerk issues stock on 
requisition from either department, 
maintains a stores record of receipts 
and disbursements and, in addition, 
receives trouble calls for both elec- 
trical and pipe trouble men. These 
calls are entered on large Daily 
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Trouble Reports listing the depart- 
ment, the nature of the trouble 
reported, the building, floor, and time 
reported. One of the trouble report 
forms for the electrical department 
is reproduced as Fig. 3. The form 
used by the pipe department is quite 
similar. The symbol “ooo” on this 
report is an abbreviation for “out of 
order.” 

If the trouble man is in the office 
he goes immediately to clear the 
trouble. If the call indicates the 
interruption of work in any step in 
the process or that it is holding up a 
large number of men, the armature 
winder or any other electrician who 
may be in the department is sent out. 
These men are so familiar with the 
work in the different departments 
that they usually know from the 
nature of the call what supplies to 
take. Incidentally, they make up 
various assemblies of supplies which 
enable them to clear troubles more 
quickly. 

After clearing a case of trouble 
the men return to the office and make 
a report showing the time that they 
return, the nature of the trouble, and 
such information as they can give 
about the cause of other conditions. 

These report sheets when filled are 
sent in to my office for study and 
are then filed. At the end of the day 
the trouble man makes out his Time 
Ticket, Fig. 4, from the trouble re- 
port, and enters on it any material 
used. A separate time ticket is made 
for each department against which 
work and material are to be charged. 
When several calls are made to one 
department in a day, the totals are 
grouped on a single time ticket. 

Material Records, Fig. 5, are kept 
on all materials carried in our stock- 
room. The practice of entering each 
item as distributed is followed in 
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SIMMONS COMPANY 
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TOTAL TIME HOURS MIN. 
AMOUNT OF LABOR 
IMPORTANT 
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Fig. 4—Workers in the electrical de- 
partment report their time on this slip. 
For example, at the end of the day the 
trouble man makes out a record of his 
time, charging the work he has done to 
the various departments and also en- 
tering the material used on the back of 
the slip. The same is done by other 
workers in this department. 





connection with the operation of 
some stores departments. Because 
much of the material and supplies is 
issued in small quantities of one, or 
at most a few units, at a time to the 
trouble men, that task of entering 
the disbursements on the card for 
each issue of supplies would fill the 
card in a short time and entail a 
large amount of clerical work. In- 
stead, when the weekly Report of 





Figs. 5 and 6—A card record is kept 
of each class of material on hand and 
a weekly report made of material used. 


A separate card is used for each item 
of stock. All of the receipts are 
entered at the right and disbursements 
entered weekly at the left. Each week 
the clerk makes. up this Report of 
Stores Used in the electrical depart- 
ment and shows the quantity and de- 
partment or account to which it should 
be charged. The totals of each of the 
materials are entered on the proper 
Material Record card. 
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Stores Used, Fig. 6 is filled out, the 
clerk quickly totals the amount of 
each item disbursed and enters this 
weekly total on the Material Record, 
Fig. 5 shown on this page. 

The material used is reported to 
the general stores department weekly 
on the Report of Stores Used 
Sheet, Fig. 6. This report shows the 
quantity of each item used, the de- 
partment to which it is to be charged, 
the name or description of the article, 
and the account or job number to 
which the supplies are to be charged. 
Pricing is done by the stores depart- 
ment and the costs distributed by the 
accounting department. 

We do not keep a running balance 
on the Material Record card. Our 
amount of stock and the number of 
items is so small that the clerk can 
easily tell by observation when the 
stock of any item gets low. If, for 
any reason, a balance is wanted it 
may be taken from the cards in a 
moment. This practice, I realize, 
could not be followed in a stores 
department handling large quantities 
and varieties of material, or where 
responsibility could be placed on more 
than one man. However, these are 
only branch or departmental stores. 
The principal inventory records are 
maintained by the general stores 
department, whereas our depart- 
mental stores records are maintained 
more for our own convenience and 
do not need to be so complete. 

Ordinarily, we try to keep our 
inventories low. Whenever we know 
that a special new construction or 
rearrangement order is coming 
through the material necessary is 
ordered through the general stores 
department, which charges it to our 
electrical stores, if one is issued. 
Then, when the material is used, it is 
charged against the job number on 
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the Weekly Report of Stores Used, 
Fig. 6. Requisitions on general stores 
for ordering special supplies are 
issued from my office in the form of 
memorandums. Ordering stock for 
replenishment is handled automat- 
ically through my office. 

When not answering calls, the 
night pipe trouble man makes pipe 
nipples which are turned over to the 
clerk who counts and checks them 
into stock in the same manner that 
other material received is handled. 
This man also cuts and threads pipe 
and does much other useful work 
on new construction jobs for the 
next day. The night electrical trouble 
man also gets electrical work which 
must be done in the shop, ready for 
the next day. Both of these men 
have access to our storerooms at 
night. The maintenance storeroom 
and repair shop Fig. 7, are in the 
sane section, wherein, equipment for 
bending and threading conduit and 
an electrically-heated armature and 
coil baking oven are located. 

We also keep our own motor and 
control record which is filed by build- 
ings and subdivided by floors. Thus, 
whenever a motor is reported down, 
the trouble man can check the size 
and other information on the motor 





Fig. 7—Supplies of wire and conduit 
are also carried in the storeroom. 


The maintenance storerogm and the 
repair shop are in the same section. 
Equipment for bending conduit is 
shown on the bench in the foreground. 
An electrically-heated armature and 
coil baking oven is located in the back- 
ground at the right. 
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and control before going to the job, 
and so be more likely to take the 
necessary supplies with him. 

Whenever a motor is moved, the 
millwright or electrician handling the 
job reports this to the electrical de- 
partment on the Motor Transfer 
Notice, Fig. 8. This transfer is re- 
ported to the accounting department 
and head office on the Machinery- 
Tools-Equipment Transfer Notice, 
Fig. 9. This latter notice is used in 
connection with the inventory and 
depreciation record which is kept ac- 
cording to the Simmons Equipment 
No. in the upper right hand corner 
of this report. For this reason every 
machine carries a brass tag which has 
its Simmons No. on it. 

Convenience and accessibility to 
stores and supplies, with as little 
routine and clerical work as neces- 
sary are, we believe, the essential ele- 





Figs. 8 and 9—Transfers of equip- 
ment are recorded on these notices. 


Whenever a motor is moved, it is re- 
ported to the electrical department on 
the form shown at the left. The head 
of the electrical department then re- 
ports this transfer on the Machinery- 
Tools-Equipment Transfer Notice at 
the right, so that the main office is 
able to keep account of all machinery 
or equipment charged against the vari- 
ous departments. 





ments in connection with maintenance 
stores. The method we use is very 
satisfactory, is tied in carefully with 
the organization and operation of the 
department, and incurs only the 
amount of routine necessary to keep 
the stores in order and to know what 
we have on hand. 
sceiichlalaaat 


Announcing the National 
Power Show 


HE Sixth National Exposition of 

Power and Mechanical Engineer- 
ing will be held at Grand Central 
Palace, New York, N. Y., from 
Dec. 5 to 10, inclusive. The annual 
meetings of the American Society of 
Mechanical Engineers, and the Ameri- 
can Society of Refrigerating Engi- 
neers, as well as numerous other or- 
ganizations will be held at the same 
time as the exposition; some of these 
will meet jointly with, or in bodies, 
attend the exposition. 

It is expected there will be numer- 
ous exhibits of materials handling 
equipment, transmission equipment, 
and mechanical exhibits of all kinds, 
which will lead the way to the com- 
plete equipment of every industrial 
plant. 

The managers report that the ex- 
position will this year occupy four 
full floors of the Grand Central 
Palace and that excepting a few 
spaces still available all space is en- 
gaged. All inquiries should be ad- 
dressed to the International Exposi- 
tion Company at the Grand Central 
Palace, New York, N. Y. 




























































































Applying 


HE sixteenth annual Safety 
Congress which was held at the 
Stevens Hotel, Chicago, Sept. 
26-30, under the auspices of the 
National Safety Council drew an in- 
terested attendance of approximately 
5.000 people. 

The principal officers of the 
National Safety Council for the com- 
ing year are as follows: President of 
the council, H. E. Niesz, Com- 
monwealth Edison Co., Chicago; 
treasurer, T. G. Hellmuth, Chicago, 
North Shore & Milwaukee Railroad 
Co.; managing director, W. H. Cam- 
eron, Chicago; vice-president for in- 
dustrial safety, E. W. Beck, U. S. 
Rubber Co. ; vice-president for public 
safety, Miller McClintock, Harvard 
University; vice-president for engi- 
neering, G. E. Sanford, General Elec- 
tric Co. ; and vice-president for health, 
Prof. C. E. A. Winslow, of Yale 
University. 

The good work which has been ac- 
complished in accident prevention is 
indicated by the decrease in industrial 
accidents in practically all industries. 
It was stated at this meeting that if 
all the information and knowledge of 
unsafe conditions and practices were 
applied and taken advantage of by 
every individual interested that prac- 
tically 90 per cent of the accidents 
could be eliminated. Organized safety 
work must be given credit for much 
of this advancement. 


Cost oF ACCIDENTS 


When discussing the cost of acci- 
dents, H. W. Heinrich, assistant 
superintendent, The Travelers In- 
surance Co., stated that compensation 
payments (compensation and medical 
payments) constitute only one-fifth 
of the total employer accident cost. 
The incidental cost is estimated at 
four times the compensation cost. 

In the meeting held by the Engi- 
neering Section, American Society of 
Safety Engineers, especial attention 
was given to the discussion of the re- 
ports of the Research Committees on 
Wire Rope Attachments and Connec- 
tions, Effect of Annealing on Chains, 
and Elimination of Harmful Noise. 
All of these were preliminary reports 
outlining the tests and other research 
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SAFETY 


To Plant Operation 


work which should be made. The 
chairmen of the various committees 
urged that safety and operating men 
give the committees the benefit of 
their experience. This may be ad- 
dressed to the respective committees 
in care of the National Safety Coun- 
cil, 108 E. Ohio Street, Chicago, IIl. 

Briefly, the work outlined by these 
committees is as follows: The Com- 








The importance of safety is 
well understood when it is 
realized that of approxi- 
mately 90,000 fatal acci- 
dents in the United States 
during 1926, some 24,000 
were among the workers in 
industrial plants. The num- 
ber of injured runs into the 
hundreds of thousands an- 
nually. 








mittee on Wire Rope Attachments 
and Connections plans to make tests 
of the reliability of the various types 
of attachments and connections and 
of the methods of applying them. 
Particular study is to be given on re- 
liability. The Committee on Elimina- 
tion of Harmful Noise is studying 
the effect of noise and endeavoring to 
determine what noises are the most 
harmful. 

The Committee on Effects of An- 
nealing Chains is to make a study of 
annealing at various temperatures to 
try to determine whether annealing is 
worth while and, if so, the tempera- 
ture and treatment which will give the 
best results. The interesting conclu- 
sions of a group of British engineers 
who were investigating the cause of 
chain failures was included in the 
report. This group stated that chain 
failures resulted from overloading, de- 
fects in manufacture, and advanced a 
theory that the sudden breakage of an 
apparently good chain was due to a 
brittleness, or so-called “crystaliza- 
tion,” of a thin skin on the surface 
of the link resulting from the light 
surface impacts of handling; a small 









crack in this brittle skin is supposed 
to be the start of the break. The 
work of these committees will be 
watched with much interest. 

“In general, the cause of all fires 
is improper maintenance,” was the 
startling statement of Benjamin 
Richards, Manager, Underwriters’ 
Service Association, Chicago, Ill. “In 
most industrial plants the general 
maintenance or upkeep departments 
have charge of heating, lighting, ar- 
rangement of power drives, and such 
other features as may include the 
causes of all, so-called, “common- 
hazard fires.” Mr. Richards then 
pointed out that with the increase in 
size of the plant and the complexity 
of its management, the men who con- 
trol the expenditures are far removed 
from the intimate knowledge of the 
requirements and so it is more diff- 
cult to obtain their approval to ap- 
propriations for much above the ab- 
solute essentials for the proper pro- 
tection of the plant. 

Mr. Richards emphasized _ the 
hazard of the modern industrial plant 
of a single large area under one roof 
and without division walls containing 
a wide variety of processes and the 
resultant special hazards. Especial 
care must be given to housekeeping, 
packing and other inflammable ma- 
terial, wood construction and other 
flame feeding materials in such con- 
struction. 


REDUCING FIRE HAZARD 


In a paper entitled, “Relation 
of Plant Housekeeping to Fire 
Hazards,” Eugene Arms, Mutual 


Fire Prevention Bureau, Chicago, 
Ill., stated that, “cleanliness is all im- 
portant to fire protection. A match 
or cigarette thrown on a clean wooden 
floor will not ignite it. When the 
fire spreads so rapidly that all exits 
are cut off, nine times out of ten the 
cause is bad housekeeping. Plant 
cleanliness creates careful employees. 
Walter C. Wagner, of the Phila- 
delphia Electric Co., Philadelphia, 
Pa., presented a paper “Prevention ot 
High Voltage Hazards in Industrial 
Substations.” A synopsis of his paper 
appears on page 525 in this issue of 
INDUSTRIAL ENGINEERING. 





— -_ ). a a 


November, 1927 

















INDUSTRIAL ENGINEERING 




















Y a ; 
Wall K-Wal/ Fig. 1—Outline of complex conveyor 
system. The belt conveyors actually 
travel in directions opposite to each 
M2 2 
other, but for convenience, the system 
is shown as a straight line. 
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How aComplex Conveyor System 
Was Magnetically Controlled 


to control both small and large 

motors from remote points is 
becoming more common each year, 
therefore, it is the purpose of this 
article to set forth a rather unusual 
method of making this type of switch 
serve also as a sort of automatic 
block-control system on a conveyor 
installation. 

Necessity is usually the real insti- 
gator of any novel departure from the 
regular ways of installing any 
mechanical or electrical contrivance 
and such was the case in this instal- 
lation. The conveyor system, as 
shown in Fig. 1, was installed to 
handle empty wooden boxes from the 
rear of three bottle-washing machines 
to a line of freight cars on the other 
side of the building, a total distance 
of 350 ft. 

After a box had been unloaded at 
any of the machines it was thrown 
onto the belt conveyor section shown 
at the right. At the end of this first 
belt section was an inclined gravity 
roller section, dropping down to the 
base of an inclined elevator and at the 
same time curving around 180 deg., so 
that this elevator lifted the empty 
boxes to an elevation of about 12 ft. 
again and the second section of belt 
conveyor carried them over the three 
machines through a a separate process 
room and into a warehouse for stor- 
age, where the boxes were dropped 
down again by means of an inclined 
steel chute. From here another sec- 
tion of gravity roller conveyor car- 
ried the empty cases across the ware- 
house, a distance of about 150 ft., to 
the loading platform where they were 
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again lifted into freight cars by means 
of a second inclined elevator, for re- 
loading with bottles. 

When first installed, the motors 
driving the two belt conveyors and 
elevator were fitted with magnetic 
switches, having ordinary push-but- 
ton control of the “safe-stop” type, 
located near each unit so controlled. 
Before the system had been in opera- 
tion many hours it became quite evi- 
dent that an operator would have to 
be maintained at each motor control 
if delays were to be avoided. These 
cases from frequent handling often 
had broken pieces of the bottom or 
sides catch on a guard rail support or 
roller. When this happened the line 
would be blocked at that point and, 
if the units just behind the jam were 
not soon stopped, boxes would be 
piled on the floor. 

The first improvement was to in- 
stall an automatic stop for each sec- 
tion, as shown on the drawing at 
AS1, AS2, etc. These were made by 
mounting a standard make of hatch- 
way limit switch above the conveyor 
line at each point and fastening an 
inclined arm to each switch of proper 
length, so that a box would easily pass 
underneath if in right position but 
would cause the switch to open if the 
box came along on end, yet could 
still pass under without jamming. 
The first point of trouble was at the 
end of the curve entering the first 
elevator, where occasionally a broken 
side of a box would catch on the guard 
rail and hold up the line. The first 


automatic stop switch, therefore, 
served to stop the motor driving the 
first belt conveyor section. As soon 
as the case on end was removed and 
the limit switch allowed to drop to 
normal position the belt would im- 
mediately start up again. 

The next point of trouble was at 
the top of the elevator, where a 
box might become up-ended by the 
conveyor-chain cross bars catching on 
a broken bottom board. The lifting 
of the switch arm AS3 would im- 
mediately stop the elevator and, al- 
though the gravity section leading to 
the second belt was only inclined so as 
to require one box pushing another to 
reach the belt beyond, the offender 
went no further until righted and 
pushed along by hand. About 50 ft. 
further at the top of the elevator 
ahead, another stop switch, AS2, was 
installed, in series with the one at the 
end of this belt section. The long 
belt line stopped, if either switch was 
lifted slightly. 

The installation of these safety-stop 
switches, however, only served to 
shut off the driving power of the 
section on which each was installed. 
It did not prevent further jamming 
up of cases from the units ahead, 
which continued to run when either 
the elevator or long belt section 
stopped. It became evident, there- 
fore, that some automatic means must 
be provided to also stop the units 
ahead of where the trouble occurred 
so, the interlocking system, as shown 
on the accompanying wiring diagram 
was developed and put into operation. 
For the safety of employees, the 
starting button was located at the ele- 



































cutouts 


Fig. 2—Wiring diagram of interlock- 
ing control circuit. 


The magnet coil of the first magnet 
switch MS1 is connected directly to the 
thermal fuse terminal, line Li. The 
other side of the coil is connected 
to control line CLi running direct to 
the main pushbutton PB2. <A second 
control line SL8, is connected to the 
bottom of the fourth switch blade. 
When the switch is closed this line is 
energized from power line L$ through 
the thermal fuse. 


PBI! 





vator as indicated by PB2. The en- 
tire system or any part of it could be 
started again at any time by only one 
man, who was responsible for the 
safety of all others. 

In addition to the automatic limit 
stop switches already mentioned, ad- 
ditional stop buttons were provided, 
as indicated by PBI and by PB4. 
Although no push-button was pro- 
vided for stopping the system at the 
warehouse end, this could be effected 
easily by merely opening the discon- 
nect switch on partition wall, DSJ, 
which shuts down the motor from 
this point; also the control circuit to 
the two other motors, yet the entire 
system including this motor could not 
be started again after this switch had 
been thrown in except from the start 
button, PB2 at the elevator. 

By referring to the wiring diagram 
Fig. 2, it will be noticed that contrary 
to the usual practice, the live side of 
the line comes into the first magnetic 
switch through the thermal cutout 
fuses, instead of through the switch 
blades first. This was done to break 
the control circuit to the other two 
motors and thereby stop them should 
this first motor become overloaded 
and blow out one of these thermal 
fuses, thereby stopping the long belt 
section first. Similarly, the control 
connections on one side of the magnet 
coil of the other two switches are also 
brought through a thermal cutout so 
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that each motor would be stopped 
immediately if a thermal fuse opened 
the circuit from an overload, and 
thereby prevent the motors running 
single phase for even a short time. 
In starting up, the start button of 
switch PB2 is first depressed until 
it makes contact with the two inner 
points, the disconnect switches all 
being previously closed. Current 
from control circuit L3, which is al- 
ways alive, passes to control line 
CL1, energizing magnet coil and 
switch MSI closes. This immedi- 
ately makes control line SL3 alive 
and consequently SL3A up to fourth 
switch point of MS2. With starting 
button still held in, the stop button is 
now pressed and this causes current 
from line SL3 to flow into branch 
SL3B leading to magnet coil of 
switch MS2, through SL3D, SL3C 
PB3 and CL1A, thereby causing this 
switch to close. The stop button is 
then released, which completes the 
circuit through its outer points from 
SL3 to CL1 back to coil in switch 
AMS1, independent of starting line L3, 
thereby holding this switch closed as 
long as line SL3 is unbroken. The 
start button is now released, which 
allows the magnet coil of switch MS3 
to be energized through the outer 
contact points of the button, which 
tie in the branch control line CL1B 
with SL3B; the latter having been 
energized from SL3 through lines 
SL3A and SL3B by the closing of 
the fourth switch blade in MS2. 
Turning to the safety stops, start 
at the beginning of the conveyor sys- 
tem. Opening any of the switches 
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AS3, AS4 or PB4 would break the 
control circuit SL3C and SL3D, 
which starts from SL3B above the 
double pushbutton and ends in PB3, 
which is an ordinary key-locking type 
of standard two-circuit house-lighting 
switch. With PB3 in position shown, 
which leads to magnet coil of MS2 
through line CL1A, current would be 
cut off from this coil, causing switch 
MS2 to open and thereby cut off the 
current in branch line SL3B. This 
in turn renders magnet coil of switch 
MS3 inoperative and it immediately 
opens, yet MS1 has not been affected 
and the long belt section driven by 
motor M1 would continue to operate. 
After the cause of stopping had been 
remedied motors M2 and M3 could 
again be started by going through the 
same procedure as outlined before in 
starting up the system, without stop- 
ping M1, providing care was taken to 
close the inner circuit of the start but- 
ton before the stop button was pressed 
to start up M2 and M3. 

Going further along the system, 
should switches AS1, AS2 or PB1 be 
opened, the control line SL3 would 
immediately be interrupted. This 
would stop the current to all three 
coils at once, through lines CL, 
CL1A, and SL3A whose branches 
lead eventually to coil line CL1B of 
MS3. Thus M1 driving the long belt 
section cannot be stopped either by 
the automatic limit switches or the 
emergency stop button without the 
other two motors driving the first 
belt and inclined elevator also stop- 
ping, thereby preventing the boxes 
(Please turn to page 526) 




















These belts driving 
the cutting heads on a 
wood planer are oper- 
ated at a speed of about 
6,000 f.p.m. Note the 
fixed idler on the 
slack strand -of the 
belt, close to the driv- 
ing pulley. This idler 
increases the arc of 
contact on the small 
pulley and reduces the 
belt tension required. 


Speed and Power 


Their Relation in Leather Belt Drives 


, “HIS fourth article of the se- 
ries * on power transmission 
problems in connection with 

leather belt drives will begin the dis- 
cussion of the operating factors 
concerning the leather belt itself. 
Previous discussions have analyzed 
problems arising from, and the effect 
of, varying center distances, the use 
of fixed and flexible idlers, and the 
effect of, pulley diameters. In these 
discussions the belt has been con- 
sidered only as an incidental element 
of the drive. 

One of the first questions that 
arises regarding the belt, and one on 
which there is considerable misun- 
derstanding, is the effect of speed on 
its ability to transmit power. Belts, 
like almost every medium for the 
mechanical transmission of power, 
are confined to a certain range of 
speeds in which they can operate with 
economy and reliability. Speeds in 
excess of this range are often the 
cause of unsatisfactory operation of 





*Note—The first article of this series 
entitled, “Factors in Determining Proper 
Distances for Leather Belt Drives,”’ ap- 
peared in the May issue, the second, “Fixed 
and Flexible Idlers on Leather’ Belt 
Drives,” in the July issue, and the third, 
Influence of Pulley Diameter on Power 
Transmitted by Leather Belt Drives,” in 
the August issue. 


By ROY C. MOORE 
Chief Engineer, 
Chas. A. Schieren Co., 
New York, N.Y. 


belts. For general factory use where 
the belts are of moderate widths, such 
as those used on general countershaft- 
ing and machines, speeds between 
1,000 and 3,000 f.p.m. have proven to 
be the most satisfactory. In the case 
of large main drives where the pulleys 
are of good size and the bearings are 
mounted on solid foundations, higher 
belt speeds, such as 5,000 to 6,000 
f.p.m. have proven satisfactory. 

An analysis of the maintenance rec- 
ords of the belts in any factory will 
show that small belts operating at 
high speeds (in excess of 3,000 f.p.m) 
require more attention than those 
operating in the range between 1,000 
and 3,000 f.p.m. The better service 
in the lower range of belt speeds is 
undoubtedly because: 

(1) The belts make fewer bends 
per minute. 

(2) The pulleys remain in proper 
alignment for longer periods of time, 
as vibration at low speeds is less. 

(3) The belts can correct misalign- 
ment more easily at the slower speed 
than at a higher speed, because they 
can climb the crown of the pulley. 


The result is that a belt can be run 
at low speeds for longer intervals of 
time after shafts have gotten out of 
alignmeént, thereby lowering the main- 
tenance cost. At the slower speeds, 
belts out of balance seldom cause 
trouble, but at higher speeds, particu- 
larly when they are running over 
small pulleys, they are likely to prove 
quite bothersome. 

When belts are operated at very 
high speeds over small pulleys, the 
centrifugal tension plus the resistance 
of the belt to bending, greatly reduces 
the arc of contact between the belt and 
the pulleys. In the case of belt drives 
on centrifugal pumps, high-speed 
blowers and high-speed wood planers 
it will be noticed that the belt contact 
with the small pulleys instead of being 
180 deg., as it supposedly should be, 
may be reduced by centrifugal force 
to as little as 110 deg., as is shown in 
an accompanying sketch. 

This decrease in arc of contact can 
be observed on a belt that is giving 
trouble from this cause. To make the 
observation it is best to place a piece 
of white cardboard behind the edge of 
the belt and the rim of the pulley, and 
then sight along the pulley face, noting, 
while the belt is in operation, how far 
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| Driver 
Position of fixed idler with small high- 
speed driven pulley. 

For high-speed operation 
when the driven pulley is the smaller 
a fixed idler should be placed as shown 
to secure the greatest wrap on the 
small, driven pulley. This position 
also serves to check the belt at the 
point where it runs on to the pulley, 
thereby securing greater pressure be- 
tween belt and pulley. When the 


small pulley is the driving pulley a 
flexible idler must be used. 


of belts 





back the light can be observed, be- 
tween the pulley face and the belt. 

In the case of pulleys with a 
crowned face, the point at which the 
belt actually leaves the pulley is back 
of the place observed, but is hidden 
by the crown. 

Wider belts, that is, 18 in. in width 
and over, which are generally given 
more careful attention, and are used 
on drives that are set securely on 
rugged foundations, seldom give 
trouble when operated under normal 
conditions at a belt speed of less than 
6,000 f.p.m. Although many belts 
are operated in excess of this speed, 
it will be found that they generally 
require frequent attention and often 
are very short lived. 

Some belts have been operated up 
to 8,000 f.p.m. In fact, it is not un- 
common for the edger belts in lumber 
mills to operate at speeds of 7,000 to 
7,500 f.p.m. In the case of several 
high-speed drives observed, the belt 
proved very troublesome, but when 
the speed was reduced the belt lasted 
much longer and gave better service. 
This improvement was brought about 
in one case by changing the 96-in. 
driver operating at 300 r.p.m. with a 
rim speed of 7,500 f.p.m. to an 82-in. 
pulley witha rim speed of 6,400 f.p.m. 
The edger pulley was reduced from 
19 in. to 16 in. in diameter, which still 
Grove the edger at 1,500 r.p.m. 

The centrifugal tension in the 14-in. 
double (28-0z.) belt was reduced by 
approximately 322 Ib. The 16-in. 
diameter pulley had about the same 
surface contact as the 19-in. pulley, 
because the slower speed allowed the 
belt to make a greater arc of contact 





Effect of high-speed operation on belts 
that are improperly dressed. 


High-speed belts, such as are used on 
blowers and some woodworking equip- 
ment, should be well dressed when in- 
stalled and permitted to run-in under 
light loads to limber them up. Other- 
wise the belts are likely to heat up 
because of the excess friction of the 
stiff belt as it slips instead of bending 
and hugging the pulley. 
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on the edger pulley. The capacity of 
the belt was slightly higher at 6,400 
f.p.m. than at 7,500 f.p.m., therefore, 
the belt not only operated better, but 
required less attention. 

Belts, like almost all other mechan- 
ical equipment, have critical speeds. 
Very little is known about the critical 
speeds of belts, because it has hereto- 
fore not been a serious or general 
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Effect of high-speed operation on arc 
of contact. 


This sketch shows the amount of lost 
contact on a high-speed belt due to 
the centrifugal force and the resist- 
ance to bending at the high speed. 
This loss of contact on a belt operat- 
ing around 7,000 f.p.m. under normal 
tension will often amount to 70 deg. 
as shown here, on a drive where 
ordinarily an arc of contact of 180 
deg. would be expected. Increasing 
the tension to maintain contact will 
cause operating troubles, high main- 
tenance cost, and _ short belt life. 
Frequently, it is possible to transmit 
as much power by decreasing the belt 
speed enough to overcome this cen- 
trifugal loss so that the full arc of 
contact is maintained, and at the same 
time increase the belt life and decrease 
the operating trouble and maintenance 
expense. 





problem. It is, however, known that 
the critical speed is different for 
nearly each belt thickness of the same 
tannage. The critical speed of a belt 
is usually indicated by the belt riding 
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from side to side on the face of the 
pulley or by violent flapping of the 
slack strand. Changing the center 
distance, load, or belt speed, shifts the 
critical point for that particular belt 
or drive. 

When a new belt is purchased to 
replace an old one, it will, if it is of a 
different thickness, seldom have the 
same period for that particular drive. 
Troubles of this nature have been en- 
countered on automatic refrigerating 
machine drives. Under no-load or 
partial load the belt ran satisfactorily, 
but when the heaviest work was being 
done the beft would ride from side to 
side, sometimes so violently that it 
looked as though it would come off 
the pulleys. 

A study of the drive showed that 
the motor was loaded less than 70 per 
cent of the time; therefore, by re- 
placing the motor pulley with one of 
smaller diameter the belt speed was 
reduced and at the same time the peak 
load on the motor was also reduced, 
thereby incidentally cutting down the 
power company’s demand charge. At 
the slower speed the belt ran satis- 
factorily and the motor operated ap- 
proximately 80 per cent of the time. 

A little care given to new, high- 
speed belts will add much to their life 
and service. When a new belt is in- 
stalled on a drive where the belt speed 
is high, it is advisable before running 
to dress the belt thoroughly with a 
good belt dressing, preferably one of 
a liquid type which strikes readily into 
the leather. A high-speed belt should 
be run under no-load for some time, 
until the internal fibers are properly 
lubricated and the belt limbered up. 
When a load is put onto a new belt 
which has not been treated either by 
the manufacturer or after installation, 
the belt will be found to heat from the 
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internal friction caused by the rapid 
bending and straightening. In some 
cases the heating is so great as to 
cause early cracking of the surface, as 
is shown in an accompanying illustra- 
tion, and results in premature wear- 
ing out of the belt. 

Drives that give trouble as a re- 
sult of poor arc of contact caused by 
excessive belt speed and have a small 
driven pulley can be greatly improved 
by placing a fixed idler on the slack 
strand, as close as possible to the 
driven pulley. Locating the idler in 
this position not only increases the 
arc of contact on the small pulley, 
but through checking the motion 
caused by the bending of the belt 
around the idler, keeps the belt 
wrapped more tightly around the 
small pulley and, at the same time, 
permits running the belt under a 
lighter tension. 

When the small pulley is the driv- 
ing pulley a flexible idler must be 
used. When flexible idlers are used 
on high-speed drives it is advisable 
that they be equipped with a pulley 
that has been balanced dynamically at 
the belt speed and that the frame of 
the idler be equipped with checks to 
control the rebound. 

The above suggestions are not 
cures for high-speed belt troubles, 
but will be an aid toward increasing 
belt life and lessening the main- 
tenance costs. Whenever possible, it 
is better to avoid high speeds, thereby 
eliminating the cause of the troubles. 
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This shows the estimated centrifugal 
tension on a 14-in. heavy double belt 
at different speeds. 
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Socketing Wire Cable 


OT long ago an elevator in a 
4 N comparatively new office build- 
ing fell from the sixth floor to the 
basement with the result that a num- 
ber of persons were injured. The 
investigating committee reported that 
the break had occurred immedi- 
ately adjacent to one of the sockets, 
but that the tensile strength of the 
broken rope was amply sufficient to 
hold double the load of the elevator 
when it fell. 

A mine operator had _ similar 
trouble with hoist rope some years 
ago. Just previous to the time the 
trouble developed it* had been neces- 
sary to hoist an 8-ton engine to the 
surface. Because the age of the 
hoisting rope was not known a 
thorough inspection was given it be- 
fore the task was assumed. Not a 
broken wire was in sight and little 
outside wear was visible. The engine 
was hoisted successfully, but three 
days later the rope broke with the 
ordinary 3-ton load. The break 
occurred in one of the sockets. 

It is recommended that resocket- 
ing be done every six months, except 
in extreme cases when it may be 
needed every three months. This is 
necessary because, generally speak- 
ing, hoisting, shovel and dredging 
ropes are not accorded the main- 
tenance to which they are entitled. 
Operators are inclined to inspect 
superficially, records are seldom 
kept, and resocketing is neglected. 
Complete replacement of a rope at 
stated intervals, regardless of visible 
condition is good practice. 

In resocketing a wire rope, measure 
back from the end of the rope a dis- 
tance equal to the length of the tapered 
basket of the socket. Tie securely at 
this point with soft, annealed iron 
wire and add two additional tie wires 
below the first. 

Open up the strands and cut out 
the hemp core as far down toward 
the tie wire as possible as shown at 
1 of the accompanying diagram. 

Unlay each wire and straighten so 
as to form a “brush” as shown at 2. 
On large ropes, it would be necessary 
to use a small pipe over each wire to 
straighten so as to remove most of 
curl from the wire. If the wire is 
very greasy, hold the “brush” over a 
pail of gasoline with the wires down 
and wipe off the grease with waste 
or a paint brush dipped in the gaso- 
line. Wipe dry. 

Dip the “brush,” holding the wires 
point down, into a pot of muriatic 
acid solution composed of 50 per cent 











Steps in fastening a socket to the end 
of a wire rope. 


The cable end is prepared as shown at 
1, 2, and 8 and then inserted in the 


socket as shown at 4. Melted zinc is 
poured over the end as shown at 4, 
resulting in the finished socket shown 
at 6. This illustration furnished 
through the courtesy of the American 
Cable Company. 





water and 50 per cent commercial 
acid. Insert to a depth that will not 
immerse the end of the hemp core. 
Keep in the acid until the wires are 
clean. Still holding the wires down, 
withdraw from the acid and knock 
the rope sharply with a stick (broom- 
stick or hammer handle). 

Place a temporary tie wire, as 
shown at 3, over the ends of the 
“brush” taking care not to handle the 
cleaned wires with greasy hands or 
tools. Then insert the rope end into 
the socket and cut the temporary tie 
wire. 

Set the rope vertically in a vise 
with the socket placed so that the 
wires come flush with the top of the 
basket of the socket with the wires 
spread out. Seal the bottom of the 
socket with clay or asbestos as shown 
at 4. 

If cold, warm the socket moder- 
ately and then pour pure molten zinc 
(not babbitt, lead or other alloy) as 
in 5. Tap the side of the socket with 
a light hammer while the zinc is still 
fluid, so as to jar the zinc into the 
crevices between the wires. When 
cool, remove the fire clay and the 
serving wires, and the joint shown 
at 6 will be the result. It will help 
slightly in the flowing of the zinc 
among the wires to put a small 
quantity of salammoniac crystals over 
the wires prior to pouring the zinc. 
A phantom view of the zinc cone with 
imbedded wires is shown at 7. 






















































































































for doing a repair job is re- 

sponsible for a large amount of 
the wasted time and high cost of 
building and equipment maintenance. 
One contributing factor to this 
waste is the fact that many repair 
jobs cannot be taken to the shop but 
must be performed out in the plant, 
often where tools and conveniences 
such as a bench and vise are not 
available. 

The accompanying illustration shows 
two devices that have saved steps 
and hours by the hundred for 
the repair men in one _ industrial 
plant. One of these units is a bench 
vise and flat, cast-iron table top 
mounted on a cast-iron pedestal. 
The other device is an extra-low 
truck for transporting this vise and 
any other material, supplies, or 
equipment that may have to be 
moved. Except for one 4-in. Parker 
vise, the equipment was all made in 
the plant. 

This factory occupies 24,000 sq.ft. 
of floor space on three floors, with 
the manufacturing machine shop and 
the repair department on the lower 
floor and other departments occupy- 
ing the floors above. In the de- 
partments devoted to woodworking, 
pressed metal, and automatic finish- 
ing processes, no vises are provided 
as they are not needed for production. 
This causes some inconvenience on 
repair jobs. For example, if a ma- 
chine has broken down, needs some 
adjustment, if some overhead work 
is being put up, or if a piece of 
electrical machinery requires a little 
attention, a vise is then frequently 
needed every few minutes and the 
time a man spends walking to the 
nearest one not only increases the 
cost of doing the work but also de- 
lays it. It is in such cases as this 
that the portable vise stand soon 
pays for itself. Even in other de- 
partments the repairman can carry 
on his work without disturbing a 
bench hand. 

The vise stand was made up from 
a pedestal that the factory puts 
under one of its products. The table 
top, which is about 24 in. square 
was made from another standard 
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Saves Repairmen’s Time 


By DONALD A. HAMPSON 


Plant Superintendent, 
Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 


part and was planed off on both 
sides. When making devices for 
plant use it is often possible to em- 
ploy pieces which are defective or 
damaged and otherwise would go for 
scrap. The pedestal and table were 
bolted together and the vise was 
then bolted on top. The complete 
unit weighs nearly 200 Ilb., which 





These two convenient and time-saving 
pieces of equipment for maintenance 
work have repaid their cost several 
times over. 


The low truck is used by the mainte- 
nance department to carry repair and 
replacement material and supplies to 
the job. The bench vise mounted on 
the cast-iron table top and pedestal 
is also taken to the job on this truck. 
The vise saves time in that it can be 
placed where most convenient instead 
of making it necessary for the repair- 
man to walk back and forth to a bench 
vise and. perhaps interfere with a 
bench hand. Also, some departments, 
such as woodworking, have but few, 
if any, vises. ; 





makes it solid enough for any work 
required when it rests, unbolted, on 
the floor, but is not too heavy to drag 
a short distance to a more convenient 
working point, or to handle on and 
off trucks, particularly the low truck 
illustrated. This plant also uses sev- 
eral of these portable vise stands for 
special production work where a vise 
is needed only occasionally, or at 
some distance from the benches. 

The low-platform hand truck 
shown in front of the vise was made 
especially for transporting heavy 
pieces of equipment about the shop. 


The building has good floors and so 
this truck could be made with only 
3-in. clearance, which made it pos- 
sible to keep the total height of the 
platform within 2 in. of the floor. 
This is much lower than any of the 
standard factory trucks which have 
platforms from 12 to 30 in. above 
the floor. 

In every industrial plant there is 
a certain amount of moving to be 
done on “floor” parts; that is, parts 
which are too heavy or bulky to put 
in stock bins and so always rest on 
the floor. These may be manufac- 
tured goods, portable machines or 
new equipment or supplies used for 
replacement or new installations in 
the drive or power transmission sys- 
tem in the line of production. 

The repairmen’s vise pedestal is a 
good example of this. It is too heavy 
for a man to pick up and carry 
around, no portable hoist or trolley 
system in this plant would take it 
to many of the places’ where it is 
wanted, and it would be inconvenient 
to put it on a standard shop truck 
with even the lowest platform. How- 
ever, one man can tilt it and work 
it over upon this low platform truck. 

The platform of this low truck 
was made from an 18-in. x 36-in. 
sheet of *s-in. steel. This has been 
stiffened with 1-in. angles along the 
sides and wider pieces where the 
three, 4-in. x 14-in. wheels are. The 
pivoted front wheel has the handle 
attached to it and the men do not 
find it hard to move any loads that 
are ordinarily handled. 

It does not take the experienced 
maintenance man long to appreciate 
the value of these two simple pieces 
of equipment. The accompanying 
illustration was taken when the vise 
was brought on the. truck to the 
woodworking department to fit a 
bearing on a saw. Because these de- 
vices are so easily brought to the job 
and in addition are so necessary 
to save time and also do good work, 
they have saved their cost many 
times over. The vise is mounted at 
a good height for working and it is 
solid—two important considerations 
so often found lacking in many port- 
able appliances. 





This is a 2,300-volt industrial-type substation 
containing a 1,500-kva., two-phase and twe 
small single-phase transformers, with two 
single-phase induction voltage regulators. Note 
the inclosed terminals and pothead connections. 


* 


Characteristics Govern. 


Transformer Choice 


HERE is a constantly growing 
tendency for industrial plants 
to purchase electrical energy 
from central stations. Inasmuch as 
the energy is usually supplied at high 
voltage, transformers are required to 
step down or lower the supply voltage 
for distribution throughout the plant. 
When selecting the transformers 
for an industrial installation it will 
be advisable for the operator to obtain 
the benefit of the central stations’ ex- 
perience with this class of apparatus, 
in case he is not thoroughly familiar 
with it. In general, however, certain 
characteristics must be definitely es- 
tablished in order for the manufac- 
turer to fill the order at minimum ex- 
pense to the purchaser and in the 
minimum time. These characteristics 
are: 
(1) Frequency, kva. output and 
voltage rating. 
(2) Number of phases. 
(3) Method of cooling. 
(4) Electrical connections. 
(5) Type of external connections. 
(6) Arrangements for handling. 
(7) Requirements for special ap- 
plications. : 


Va 


By DAVID R. DALZELL 


Transformer Division, Central Station 
Dept., General Electric Co., 
Pittsfield, Mass. 


The meaning and importance of 
these characteristics will be discussed 
in the following paragraphs: 

Frequency The frequency rat- 
ing is always that of the supply cir- 
cuit expressed in cycles per second or 
simply as “cycles.” The commercial 
frequencies most commonly used are 
25, 50 and 60 cycles. If frequencies 
other than that of the supply circuit 
are desired, special generating or con- 
verting apparatus will be required. 

Kilovolt-ampere Output Motors 
are rated in horsepower and thus have 
a definite relation to the kilowatts re- 
quired, as 1 hp. equals approximately 
three-quarters of a kilowatt. Trans- 
formers, however, are rated in 
kilovolt - amperes, the relation of 
which to kilowatts is dependent upon 
the power factor of the load. A load 
composed primarily of lighting has a 
very high power factor, from 95 to 
100 per cent, so that the kilovolt- 
amperes and kilowatts are practically 
identical. A large number of lightly- 
loaded induction motorgj@it.a system 













































might cause the power factor to drop 
as low as 50 per cent, which would re- 
quire that the transformer rating in 
kilovolt-amperes be double the kilo- 
watt load, unless the power factor 
were improved by a synchronous con- 
denser, synchronous motors, or by 
capacitors. 

Modern transformers are designed 
in accordance with A.I.E.E. stand- 
ards, and are rated in accordance with 
the maximum kilovolt-ampere output 
which they will deliver continuously 
without exceeding a temperature rise 
of 55 deg. C. (99 deg. F.) above the 
cooling medium. A careful study 
should be made of the load that the 
transformer is expected to supply 
throughout the day in order that the 
rating may not be exceeded by the 
maximum demand for any appreciable 
period. Future plant extension should 
also be considered, because it may be 
more economical to install, initially, 
transformers that will be capable of 
handling the ultimate load. 

Voltage Rating The high-volt- 
age rating of the transformer will be 
governed by the supply voltage and 
may range from 460 to 33,000 volts 
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or in some cases, even higher. The 
low-voltage rating will be that re- 
quired by the load. Common practice 
is to use 115/230-volt, single-phase, 
three-wire distribution for lighting, 
and 230, 460, 575 or 2,300 volts for 
the power load. It is generally desir- 
able to supply the lighting and motor 
loads from separate transformer 
banks because of lamp flicker due to 
the voltage variations caused by the 
fluctuating motor load, and also to 
assure continuity of lighting service 
in the event of motor trouble. In 
large manufacturing plants it may be 
found economical to step down the 
supply voltage to some intermediate 
voltage such as 6,600 or 2,300 volts 
for further distribution to load 
centers throughout the plant, each of 
which may be provided with trans- 
formers to reduce the voltage to the 
proper value. 

If the transformers are located 
near the end of a long transmission 
line in which there is a considerable 
drop in voltage, taps will be required 
in the high-voltage windings of the 
transformers so that the tap connec- 
tion corresponding to the actual sup- 
ply voltage may be chosen and the 
load voltage thus kept at the proper 
value. Certain voltage and kilovolt- 
ampere rating for distribution and 
step-down power transformers are 
being considered for adoption as 
standards by the National Electric 
Light Association, representing elec- 


trical operators, and the National 
Electrical Manufacturers’ Associa- 


tion, representing the manufacturers 
of electrical equipment. These pro- 
posed standards for voltage ratings 
are given in the accompanying table. 
Transformers of the more commonly 
used ratings are kept in stock by the 
manufacturer and, therefore, may be 
obtained in a fraction of the time that 
would be required if special ratings 
were ordered. 

Number of Phases Usually 
three-phase power is supplied by the 
central station. In such cases a 
three-phase transformer may be used, 
or three single-phase transformers 
may be connected to form a three- 
phase bank. The latter alternative is 
by far the more flexible, for the fol- 
lowing reasons: 

(1) Single-phase units are smaller 
and, therefore, easier to handle. 

(2) One single-phase transformer 
may be kept as a spare unit for more 
than one three-phase bank. 

(3) If a bank is delta-delta con- 
nected, one transformer may be re- 
moved and the other two units op- 
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erated at reduced output, as will be 
shown later. 

If, however, a number of separate 
transformer banks are involved, and 
especially if floor space is at a 
premium, three-phase units may well 
be used. 

Transformers for two-phase opera- 
tion or for effecting three-phase to 
two-phase transformation may be ob- 
tained in a single unit or in two sep- 
arate units. In this case, also, the ad- 
vantage of interchangeability will 
usually warrant two separate units. 

Six- or twelve-phase voltages are 
often used to supply synchronous 
converters, and as floor-space is 
usually a determining factor in the 
selection of transformers for this 
class of service, a single unit is 
ordinarily used to transform from a 
three-phase supply. 

Method of Cooling The ma- 
jority of transformers are immersed 
in oil, which not only increases con- 
siderably the value of the insulation 
on the windings, but also provides an 
effective cooling medium. The heat 
from the core and windings is carried 
to the tank by the oil, and dissipated 
from the tank surface into the air. 
There is practically no limit to the 
size of a self-cooled transformer that 
may be built. For indoor installation, 








A three-phase, water-cooled, 1,550- 
kva., 60-cycle, 12,000/175-volt trans- 
former with current-limiting reactors 
supplying a 3-ton electric steel furnace. 
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however, particularly in the case of 
large units, an adequate supply of cool 
air of not more than 40 deg. C. (104 
deg. F.) temperature is necessary. 

In case it is necessary to install a 
transformer in a vault where a sup- 
ply of air is not available, a water- 
cooled unit may be required. In this 
type the transformer is cooled by 
water which circulates through a cop- 
per coil placed in the oil at the top of 
the tank; therefore, a supply of water 
is necessary. 

Transformers of not more than 
50-kva. rating, designed for circuits 
of 600 volts or less, may be obtained 
in the air-cooled type. No oil is re- 
quired as the natural air circulation 
will properly cool the transformer. 
Such units are very compact and in 
the smaller sizes may be mounted on a 
wall and provided with fittings for 
conduit wiring installation. 

Most modern transformers are 
suitable for both indoor and outdoor 
installation. The location should be 
specified, however, as in the case of 
transformers that are installed out- 
doors, and for special applications re- 
quiring very heavy current, special 
provision may be necessary for bring- 
ing out the leads. 

Electrical Connections There 
are various methods of connecting the 
three units of a three-phase bank. 
High-voltage or low-voltage windings, 
or both, may be connected in delta or 
in Y and in each case in several dif- 
ferent ways. The accompanying 
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voltage-vector diagrams show the 
three different groups having dif- 
ferent phase displacements, between 
high- and low-voltage windings, which 
are marked H and X respectively. 
The phase displacement must be con- 
sidered in the case of extensive relay- 
ing of the distribution system, but 
assumes major importance in the case 
of three-phase transformers that are 
to be operated in parallel with units 
already installed. 

Parallel Operation Transformer 
banks having one group of connec- 
tions cannot be operated in parallel 
with those of another group. For 
example, a bank connected delta- 
delta, Figs. 1 and 3 in the diagram, 
will not operate in parallel with one 
connected Y-delta, as in Figs. 6 and 8. 
Three-phase transformers for parallel 
operation must be designed with the 
same phase displacement as that of 
the existing units. Single-phase 
transformers are more flexible, and 
if they have been designed for con- 
necting in Y, any group may be ob- 
tained by the proper external connec- 
tions between transformers, regard- 
less of their polarity. 

In order for a transformer to 
operate properly in parallel with an- 
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other of the same kilovolt-ampere 
rating, it is also necessary that the per 
cent impedance voltage of each unit 
be approximately the same. If the 
impedances are different the trans- 
former having the lower impedance 
will be overloaded. This also holds 
true in the case of three single-phase 
units operating in a  delta-delta- 
connected three-phase bank, for if the 
impedance of one unit differs from 
that of the others, a balanced three- 
phase load will not be equally divided 
between them. 

However, a difference in im- 
pedances may be equalized by a re- 
actor of the proper design placed in 
series with a transformer having 
lower impedance than that of the 
other units in a bank. 

It is also necessary that the ratio 
of low-voltage to high-voltage ratings 
be approximately the same for each 
transformer; otherwise current will 
circulate between units, thereby re- 
ducing their useful output. 

On modern transformers their per 





Ample ventilation is provided for this 
bank of 200-kva., 60-cycle, 13,800/ 
230/460-volt transformers, by the 
louver-windows behind them. 
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cent impedance voltage as well as the 
voltage rating are specified on the 
nameplates ; in the case of. three-phase 
units, the phase displacement is indi- 
cated diagrammatically. Where new 
transformers are to be operated with 
units already installed, the complete 
nameplate data of the latter, including 
the serial number, should be given to 
the transformer manufacturer when 
placing the order. 

Special Connections ‘When both 
high- and low-voltage windings in a 
three-phase bank are delta-connected, 
one of the transformers may be 
omitted and two units operated with 
the open-delta connection. This con- 
nection may prove of value where it is 
desired to provide transformers for 
an immediate load and add the third 
unit at some later period when the 
load increases. Two units operated 
in open delta, however, have a com- 
bined output of only 86.6 per cent of 
their total nameplate rating. For ex- 
ample, two 100-kva. single-phase 
transformers connected in open delta 
will give a bank output of only 173 
kva. The addition of the third unit 
would increase the bank output to 
300 kva. This method of operation 
is, therefore, not so efficient as when 
the full delta-delta connection is used. 

The open-delta connection will also 
be found useful for the emergency 
operation of a delta-delta-connected 
bank. One unit may be removed and 
the other two units operated at re- 
duced capacity. 

Where it is desired to transform 
from three phase to two phase or vice 
versa, the so-called Scott or T con- 
nection is most commonly used. This 
requires two transformers, a main 
unit having 100 per cent line voltage 
rating and a “teaser” unit designed 
for 86.6 per cent of the three-phase 
line voltage. The two units may be 
made interchangeable by providing an 
86.6-per cent and a 50-per cent tap in 
the three-phase winding of each unit. 

External Connections Leads 
are brought out from the transformer 
in the form of flexible cables or rigid 
bushings, mounted on or near the top 
of the transformer, that are suitable 
for direct connection to the buses. If 
desired these bushings may be com- 
pletely inclosed by a steel housing 
with provision for conduit fitting, 
thereby eliminating any exposed live 
conductors. Similarly, potheads may 
be provided on the transformer, per- 
mitting direct connection to under- 
ground cables. 

Both of these methods of con- 
nection find extensive application in 
industrial installations where it is 
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necessary to take maximum safety 
precautions, or to meet Underwriters’ 
requirements. 

Arrangements for Handling 
All transformers are provided with 
lifting lugs for handling by cranes. 
Where the size warrants they are also 
provided with bosses for lifting by 
means of jacks. 

If desired, large transformers may 
be equipped with trucks permitting 
the transformer to be moved in the 
simplest manner. The truck wheels 
may be either flanged or unflanged, 
and arranged for motion either 
parallel or perpendicular to a vertical 
plane passing through the high- 
voltage bushings. The track gage is 
best governed by the size of the trans- 
former tank, but if desired standard 
or any other track gage may be sup- 
plied. 

Requirements for Special Applica- 
tions The satisfactory operation 
of transformers can best be assured 
by specifying the characteristics men- 
tioned above. For special applica- 
tions, a few of which are mentioned 
below, detailed information regarding 
the nature of the service and char- 
acter of the load should also be 
included. 

Use of Auto Transformers 
Auto-transformers may be economi- 
cally used instead of straight trans- 
formers, if there is no objection to an 
electrical connection between the two 
circuits, and where the low voltage is 
50 per cent or more of the high 
voltage. As the energy actually 
transformed is less than that in a two- 
winding transformer having the same 
output, the cost, size and weight are 
considerably less. Where Under- 
writers’ requirements permit, they 
may be used when both circuits have 
relatively low voltage, such as for 
supplying 115-volt lighting service 
from a 230-volt motor supply or vice 
versa, and as balancing coils on 
115/230-volt, three-wire circuits. 
Auto-transformers should not be 
used, however, without careful con- 
sideration of their effect on the entire 
distribution system. 

Furnace Transformers The 
characteristics of induction or arc fur- 
naces are such that the transformers 
supplying them must have a relatively 
high reactance. In the case of re- 
sistance furnaces, normal reactance 
designs are usually satisfactory. In 
all cases, however, the windings must 
possess extremely high mechanical 
strength to enable them to withstand 
the forces caused by sudden current 
changes during operation of the fur- 
nace. A number of regulating taps 
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are usually necessary for supplying a 
wide range of voltages to the furnace. 

Transformers for Motor Loads 
As in the case of furnaces, motors 
that drive hoists, rolling mills or 
similar apparatus, are subjected to 
rapidly fluctuating loads, which re- 
quire that the transformers supplying 
them possess adequate mechanical 
strength. 

All equipment that is subjected to 
vibration such as encountered on elec- 
tric shovels, trucks, and the like, must 
be designed as compactly and as 
sturdily as possible with ample brac- 
ing to withstand the mechanical 
shocks to which it will be subjected. 
Specially-designed transformers are 
available for such service. 

Transformers supplying synchro- 
nous converters usually must be de- 
signed for phase transformation and 
a certain reactance, depending upon 
the type of converter. Three-phase to 
six-phase transformation is most com- 
monly encountered in practice. As 
reduced voltages are required for 
starting the converter, special start- 
ing taps are usually provided in the 
low-voltage winding. In accordance 
with A.I.E.E. standards, transformers 
for railway converters should have a 
nominal rating which may be ex- 
ceeded by 50 per cent for 2 hr. with- 
out causing the temperature rise of 
the windings above the cooling 
medium to exceed 60 deg. C. (108 
deg. F.). 

Although most transformers are 








Lead markings and voltage vector 
diagrams for the usual three-phase 
transformer connections, adopted by 
the American Engineering Standards 
Committee. 


In these diagrams H and X denote the 
high- and low-voltage sides respec- 
tively. 
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provided with taps for maintaining 
the low voltage approximately con- 
stant when the supply voltage drops 
below normal, the tap connections 
cannot be changed until the trans- 
former is disconnected from the sup- 
ply line, thereby interrupting service. 
In cases where it is essential or de- 
sirable that service be maintained— 
as in the case of electric furnaces— 
large transformers can be obtained 
which are arranged for changing. the 
voltage connections without dropping 
the load. These equipments may be 
hand-operated or motor-operated with 
remote or even automatic control. 
Proper installation of transformers 
will be discussed in a_ succeeding 
article, to appear in an early issue. 





Methods of Increasing Grip of 
Open-End Wrenches 


WRENCH that has become over- 
sized from use may not only be 
useless, but dangerous to anyone who 
uses it. In such a condition, the 
strain on the jaws when tightening a 
nut, plug or other screwed part will 
tend to spring the jaws farther apart. 
Two methods of increasing the 
grip have been found to be very satis- 
factory. The first scheme involves 
the use of thin pieces of sheet iron 
bent to the shape of the jaw, which 
enables the wrench to grip the nut 
firmly. 

If the part cannot be turned, the 
outside of the wrench jaws can be 
ground flat in order to permit a larger 
wrench to be placed over the first 
wrench, as the second scheme to use. 
Turning these wrenches jointly will 
make it possible to loosen the part 


with little effort. G. A. LuErs. 
Washington, D. C. 
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Floor to Floor 


Fig. 1—Continuous method of deliver- 





ing loaves of bread from the coolers 


to the wrapping machines. 


This is an 


excellent example of the mechanical 


handling of commodities, and of the 
principle of continuity. 


Conveyors 


, ‘\HE impression in the minds of 
certain executives, that ‘“speed- 
ing up” the works results in 

greater efficiency is due, perhaps, to a 

faintly perceived glimmer of the 

truth. It so happens that wherever 
mechanical handling has been substi- 
tuted for muscle handling, there has 
been an increase in speed, followed 

either by greater production or by a 

reduction in labor cost. At the same 

time something else has taken place 
which is accepted as a matter of 
course, without a great amount of 

thought. In most cases involving a 

system of conveyors, the principle 

responsible for the improvement, is 
not actually the speed of the con- 
veyors, or other apparatus; it is con- 
tinuity in operations or processes, in 
every case, that makes possible the re- 
markable results obtained in_ all 
mechanicalized industries. This prin- 

ciple is illustrated in Fig. 1. 

Transferring miscellaneous com- 
modities from one part of a manufac- 

turing building to another involves a 

number of problems, each of which 

may be solved by the application 
of suitable equipment. Also each 
handling operation in the plant can 


By EDWARD J. TOURNIER 


Mechanical Engineer, 
Robbins Conveying Belt Co., 
New York, N. Y. 


be carried out by some specific type 
of machine. 

In giving consideration to this sub- 
ject, it should be pointed out that the 
problems of industrial conveying may 
be broadly classified as interplant 
transport, interdepartment transfer 
and factory conveying. Each of these 
divisions is linked with some general 
type of equipment of more or less 
diversified design. The first is es- 
pecially dependent upon company 
policy, while the two latter are spe- 
cifically the problem of the factory 
executive. It is the purpose of the 
present discussion to show applica- 
tions of different classes of conveying 
equipment, to factory production. 

Most food products, exclusive of 
fresh meat and vegetables, are de- 
livered to the consumer in some form 
of container or are handled during 
preparation, in containers. Boxes, 
barrels, bags, cans and the like are 
their most common forms. Cotton, 
straw, excelsior, oil cloth, are handled 
in the form of bales or rolls. Articles 
of furniture also, from beds to 


pianos, have been brought into the 
mechanical assembly line. 

Various kinds of breakfast cereals 
which are packed in cartons are 
handled by a type of conveying equip- 
ment which is almost in universal 
use for the purpose. The small pack- 
ages of shredded wheat after being 
filled, are placed in large cartons 
which are unsealed. From the pack- 
ing room, the cartons pass down a 
roller chute and over a gravity roller 
conveyor to a sealing table. From 
this point another gravity roller con- 
veyor carries the sealed cartons to the 
foot of an inclined push-bar type 
elevator which discharges to a storage 
conveyor line. 

The gravity roller conveyors used 
in the Shredded Wheat factory at 
Niagara Falls, N. Y., are of two gen- 
eral types. The first is made up of 
steel tubes having ball bearing jour- 
nals in each end. A through axle 
made of cold rolled steel carries each 
roller and both ends of the axles are 
supported on longitudinal members 
of the conveyor. 

These members may be either a flat 
steel bar or an angle iron, depending 
on the load to be carried. The 
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second type consists of two parallel 
flat-steel or angle-iron members, each 
of which carries a series of rollers 
mounted on stud shafts or pins. The 
rollers are made of pressed steel and 
are provided with ball bearing hubs. 
The latter design of conveyor is gen- 
erally known as a “wheel conveyor,” 
and it is identified as such. 


HANDLING COMMODITIES BETWEEN 
FLooRsS 


The push-bar type of inclined ele- 
vator, such as the one at the shredded 
wheat factory consists of two strands 


of malleable-iron roller chain, con- © 


nected at suitable intervals by pusher 
bars. The latter consist of cold- 
rolled steel rods each of which passes 
through a pipe sleeve that is free to 
revolve around the rod. The pusher 
bars are generally spaced 3 ft. 6 in. 
apart. 

Usually the elevator is mounted on 
a structural steel frame whose essen- 
tial elements are four angle-iron 
tracks for carrying the roller chains, 
and which includes supports for the 
transmission machinery as well as for 
the takeups. 

However, between the upper and 
lower strands of chain there is a sheet 
steel apron extending the full width 
of the elevator. This apron serves as 
a table or slide for the commodity to 
be handled. When a package is 
placed on the loading plate at the foot 
of the elevator, it rests upon the apron 
until it receives motion from one of 
the push bars, and is finally delivered 
to the discharge point, which, in some 
cases, may be 40 ft. or more above 
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Fig. 2—Working position of the un- 
loading fingers of a tray elevator 
handling miscellaneous articles in a 
large grocery warehouse. 

The machine in the foreground is a 


short-section, steel-apron conveyor 
used to assist in rapid unloading of the 
tray elevator. 





the loading point in the building. 

Push-bar elevators generally run at 
a chain speed of from 40 to 60 
f.p.m., and are usually driven through 
spur gears by means of electric mo- 
tors. It is desirable in this type of 
equipment, as well as for belt and 
assembly conveyors, to use inclosed 





Fig. 3—Loading end of a wood apron 
conveyor handling bales of cotton 
from the dock to the warehouse. 


The conveyor is hinged, so that it can 
be raised, thus clearing the floor for 
other uses. 
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speed-reduction units rather than 
open spur gears. 

It is a requirement established 
by the nature of the commodities 
handled, that probably 90 per cent of 
the belt conveyors used for transport- 
ing packages or packed goods must be 
of the flat-belt type to insure the care- 
ful handling required. 

There is more than ordinary inter- 
est attached to the three forms of 
package handling by means of roller 
conveyors, flat belt conveyors and 
push-bar elevators. This is because 
wherever quantity production of 
package food commodities is neces- 
sary, these three types of equipment 
will be found in use almost exclu- 
sively. They are practically noiseless 
in operation, clean and inexpensive to 
run. 

In addition to breakfast cereals, 
which we have seen handled in 
quantity, there are a variety of other 
products and beverages that are being 
transported by similar machinery and 
by different combinations of the 
various types. 

Most of the materials entering into 
the manufacture of clothing, from 
hats to shoes are most successfully 
handled mechanically if they are con- 
fined in some form of container or 
wrapper. These are usually of three 
classes: bales, boxes, and bags, be- 
cause the contents may be then com- 
pressed into a smaller bulk, and con- 
sequently a larger quantity can be 
handled on a given size conveyor, 
than if the materials were in their 
natural state. 

Cotton is ordinarily compressed 
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into bales weighing about 500 Ib. 
Wool and silk are generally made up 
in skeins packed in boxes. The 
manufactured forms of these products 
may be either rolls or bolts of cloth. 


SPECIFIC MACHINES FOR EAcH CLass 
OF SERVICE 


Two general forms of conveying 
and elevating equipment are in use 
for handling the different classes of 
articles enumerated, depending upon 
their weight and bulk. In general, 
those commodities that are packed in 
bales and large boxes are carried on 
wood or steel apron conveyors and 
iray elevators as in Fig. 2, and all of 
the lighter packages such as small 
boxes, bags and cartons are trans- 
ported on light flat belts and gravity 
roller conveyors. When it is neces- 
sary to elevate small articles this is 
done with the push-bar type of ele- 
vator previously described. 

Apron conveyors, whether of wood 
or steel construction have been 
standardized as to type of chain and 
slats. 

These conveyors consist of two 
parallel strands of chain connected by 
a series of slats each equal in width 
to the pitch of the chain links. This 
forms a continuous apron of any de- 
sired width. The slats may be either 
of wood or steel plates having a nar- 
row flange at their edges. This is 
for adding stiffeners which an unsup- 
ported plate does not possess. 

Both the upper and lower strands 
of chain travel on angle iron or 
industrial-type rails and pass over 
suitable sprockets at either end, or 
terminal, of the conveyor. One of 
these terminals has adjustable bear- 
ings or “takeups” to compensate for 
the stretch in the chain. The other, 
or drive end is connected through a 
suitable transmission to an electric 
motor. 

A very extensive application of 
apron conveyors is in transferring 
bales from the warehouse to cars or 
vice versa, as illustrated in Fig. 3 on 
page 518. 

Such a conveyor, 36 in. wide and 
200 ft. long will handle 300 bales 
weighing 500 Ib. each, per hour at a 
speed of 50 f.p.m., and requires a 
73-hp. motor for operation under 
maximum load conditions. 

In large textile mills, where heavy 
rolls of cloth, or bales of cotton must 
be transferred from one floor to an- 
other, the tray elevator is most 
commonly used. This apparatus, as 
shown in Fig. 4, consists of two 
parallel strands of chain, usually of 
steel construction, with a series of 
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Fig. 4—Heavy-duty tray elevator de- 
livering rolls of cloth at an interme- 
diate floor in an oil cloth factory. 

The capacity of this unit is ten, 300-Ib. 
rolls per minute. 





swinging trays suspended between the 
chains. These trays are attached to 
the chains by means of swivel con- 
nections so that they always remain 
in a vertical position. 

The head of the elevator consists of 
two comparatively short shafts, each 
carrying one of the drive sprockets 
and a spur gear, which leaves a clear 
space between sprockets, for the pas- 
sage of the trays. 

The transmission of power from 
the head shaft to the electric motor or 
other source, may be made through a 
train of spur gears or other suitable 
means. The introduction of a worm 
gear reducer between the source of 
power and the countershaft is desir- 
able in order to provide against the 





Fig. 5—Combination of an apron con- 
veyor and a modified push-bar type 
elevator. 


This equipment is used in conveying 
and elevating boxes of grapes from the 
receiving room to the press room in a 
plant of the Welch Grape Juice Co. 
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reversal of the elevator under load, 
in case of the failure of power. 

An elevator of this type may be de- 
signed to receive its load at the bot- 
tom, or at any intermediate floor of 
a building, and to discharge at the top 
or any point between top and bottom. 
It may also be made to operate in 
either direction, if working conditions 
require it. 

Loading and unloading are per- 
formed automatically by means of 
special devices, if desired, or these 
functions may be carried out in part 
manually. The loading apparatus, 
which is commonly known as “loading 
fingers” consists of a shaft similar to 
that on the trays, but having the 
fingers set so that they will allow the 
tray arms to pass. The shaft which 
carries the loading fingers may be 
arranged so that by pulling a lever it 
is moved out of the path of the trays 
and the finger bars act as a stop which 
prevents material being loaded at that 
point. Another set of loading fingers 
at some other point is then placed in 
position for continuation of the work. 
Unloading is accomplished by means 
of a similar device, the operation 
being different from loading, only in 
that it takes place in the opposite 
direction. 


Tue Factory System, NEw STYLE 


The transfer of ancient household 
crafts to central workshops, and their 
transformation into factory processes 
by the introduction of steam power 
early in the last century, changed 
human labor from an incidental to a 
really continuous form. In the fac- 
tories, manufacturing was still partly 
hand work, with the speeding up due 
to the new power and long hours. 
Here a greater degree of continuity 
than ever before, was obtained, with 
workmen servants of the machines in 
the line of production. 

In the modern factory, Fig. 5, the 
ideal organization is one where the 
machine serves its attendents and 
eliminates all unnecessary labor. Al- 
though most of the operations consist 
of lifting or carrying, these are 
readily performed at great speed, 
without much manual effort and a 
good deal better by approved me- 
chanical means. 

Factory processes, as a _ conse- 
quence, are being grouped according 
to a sequence which is best served by 
a system of conveyors, elevators or 
other hoisting and _ transportation 
facilities. In all cases the aim is the 
introduction of the principle of con- 
tinuity, which is replacing manufac- 
turing, in the old style. 










































Power Distributio 
in a Large Machine Shop 


N ALMOST new building which 
At conveniently located close 
to the Cincinnati Milling Ma- 
‘chine Company property was pur- 
chased and adapted to the production 
program established for the manufac- 
ture of the Cincinnati centerless and 
center-type cylindrical grinders. The 
type of building is well shown by the 
accompanying illustration, Fig. 1. 
Briefly the layout of the work of 
the plant is such that large castings 
are stored and machined in the center 
bay which is provided with overhead 
traveling crane service. Also, the 
cylindrical grinders are tested, crated 
and shipped from this center bay. 
The main floor at each side of the cen- 
ter bay is used for assembling the 
grinders and for machining parts of 
medium size which can be handled by 
five 1-ton and two 3-ton Shepherd 
cranes, Fig. 2. The first balcony on 
the two sides contains lathes, milling 
machines and other machine tools for 
light manufacturing and tool work; a 
portion, however, is devoted to engi- 
neering and design work. The top 
balcony is largely devoted to stock- 
rooms. 

Material and parts are handled to 
and from the staggered loading plat- 
forms projecting from the balconies 
by either of two 15-ton traveling 
cranes with 3-ton auxiliary hoists. 
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This layout keeps the heavier work 
on the main floor, and all parts 
progress toward the assembling, test- 
ing and shipping departments. 

Before going directly into the de- 
tails of the lighting system, it may be 
well to take up the general power dis- 
tribution. Both alternating and 
direct current are used in the plant. 
The direct current is used for all 
variable-speed drives and the alter- 
nating current for the constant-speed 
drives. Three-phase, 60-cycle, alter- 
nating current is purchased from the 
Union Gas & Electric Co. of Cincin- 
nati through the Factory Colony 
Power Co., at 13,000 volts, and it is 
stepped down to 110 volts for single- 
phase lighting and 220 volts for three- 
phase power use. Direct current is 
received at 220 volts from the same 
power company, which supplies direct 
current to a number of industrial 
plants in the community. 

The substation is placed outside 
the building at one corner with the 
leads coming in under the walls to a 
seven-panel Westinghouse switch- 
board, Fig. 3. The d.c. power and a.c. 





Fig. 1—General view of the manufac- 
turing plant showing the arrangement 
of the heavier machinery on the lower 
floor, and the lighter machinery on the 
balconies. 


power and light are controlled and 
distributed from this switchboard. 
The d.c: power is controlled from 
panel No. 1 on which is mounted two 
two-pole, 600-amp., fused disconnect 
switches, a Sangamo watt-hour meter 
for checking the power consumption, 
and two 600-amp. carbon-tip circuit 
breakers. The circuit breakers con- 
trol the main power circuits on the 
east and west side of the building. 

Panels Nos. 2, 3 and 4 control the 
three-wire 220/110-volt lighting sys- 
tem. The 600-amp., three-pole, oil 
circuit breakers for the protection of 
the main feeders to the east and west 
side of the building are mounted on 
panels: Nos. 2 and 3. Panel No. 4 
contains the main 1,200-amp. fused, 
dead-front disconnect switch and a 
recording watt-hour meter. 

Panels Nos. 5, 6 and 7 control the 
a.c. power distribution ; the main dis- 
connect switch and recording watt- 
hour meter are mounted on panel No. 
5, and the east and west feeder oil 
switches are mounted on panels Nos. 
6 and 7 respectively. 

The general scheme of power and 
light circuit location is shown in Fig. 
4. One set of two 600,000 circ.mil 
conductors, one set of three 600,000 
circ.mil and one set of three 500,000 
cire.mil cables take off from the main 
switchboard for power and light on 
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the west side of the building. Because 
of the reduction in floor space on 
the east side of the building (space 
devoted to offices and drafting rooms) 
the power conductors for this side 


have been reduced to 500,000 cire.mil. . 


The physical arrangement of con- 
duit as it takes off from the switch- 
board is more readily explained by the 
sketch, Fig. 5. All feeders, with the 
exception of the light circuit for the 
east side of the building, enter this 
trough-type, ceiling-mounted junction 
box, Fig. 5. The parallel a.c. and 
d.c. power lines then take off from 
the ends of this box and extend along 
the east and west sides of the building. 

Special junction boxes, Fig. 6, are 
placed in these parallel power legs 
at 20-ft. intervals. Sufficient space 
was provided in these boxes for at- 
taching Dossert cable taps for lines 
supplying the power distribution 
panels, Fig. 7. These are Trumbull 
boxes with slate barriers between the 
copper buses and each lead is fused 
with Union refillable fuses. The chief 
feature of these boxes is that the fuse 
clips are removable and readily per- 
mit the installation of fuses of larger 
or smaller capacities, depending upon 
the connected load. 

The two feeder lines of three 500,- 
000 cire.mil cables each, Fig. 4, for 
lighting circuits extend to distribution 
panels of eight and six circuits each, 
located on the east and west sides of 





Fig. 2—A department arranged for a 
progressive method of assembly. 


The machines progress along from one 
man to another as the various parts 
are added. This department is on the 
main floor under the balcony. Five 
1-ton and two 3-ton Shepard floor- 
operated cranes, in addition to Elwell- 
Parker electric trucks and Stuebing 
hand-lift trucks, are used to handle 
the work. 
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the second floor, respectively. The 
six-circuit panel on the west side con- 
tains a north and south circuit for 
each of the three floors. -Each of 
the six sub-circuits supply four of 
the Trumbull lighting panels. The 
two extra circuits on the east panel 
supply the two larger cabinets for the 
control of lights in the high center 
bay. 

Lighting panels, which are of the 
Trumbull dead-front type with 
tumbler switches, as shown in Fig. 
7, are mounted on alternate columns 
within convenient access to the 16 
lights which they control. A plug 
receptacle for an extension light or 
small electric tool is provided just 
below each cabinet. In addition, 
Crouse - Hinds BRJ_ single - phase 
receptacle housings for BP plugs are 















Fig. 3—-Rear view of assembled seven- 
panel switchboard before it was con- 
nected for service. 





provided at convenient locations for 
portable tools. 

The working space under the 
balconies is lighted by 200-watt lamps 
in Holophane reflectors spaced on 
10-ft. centers. This arrangement 
produces an average intensity of 12 
to 15 foot-candles on the working 
plane. The main central bay is 
lighted from 23 1,000-watt lamps in 
Holphane No. 661 reflectors mounted 
in the saw-tooth ceiling above the 
cranes. These lights are placed on 
20x30-ft. centers and staggered ; that 
is, two lights are placed in a saw 
tooth and one light centered in the 
next, and continuing with two-and- 
one sequence. With this arrange- 
ment an average intensity of 8 to 9 
foot-candles is produced at the work- 
ing plane. These intensities repre- 
sent the best practice for the types of 
work involved. 

The average monthly power con- 
sumption, since the plant has been 
under normal production ‘operation, 
has been as follows: 


Power and light, a.c. .29,690 kw.-hr. 


PU BS oa as asus 15,540 kw.-hr. 
eS ES 14,150 kw.-hr. 
POWGl, Glo. occas. 13,500 kw.-hr. 


This represents approximately an 
average hourly load of 75 kw. for a.c. 
power and 65 kw. for d.c. power. 
The maximum combined maximum- 
demand rate since the plant has been 
in operation is 241 kw. This would 
leave about 101 kw. as the average 
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Fig. 4—Elementary line diagram of 
power and light circuits. 





lighting load used by the entire plant. 
Provision is left in all power boxes 
and also in the distribution line for 
expansion and the connection of addi- 
tional equipment. The average load is 
but 60 per cent of the rated full-load 
capacity of the distribution system. 
In laying out the power system the 
probable consumption was based on 
the current density rate as disclosed 
by the most densely machined sec- 
tion of the Cincinnati Milling Ma- 
chine Company. If the new plant 
should become as densely machined 
there would thus be sufficient room 
for power expansion. This gave a 
density of 2.6 to 3 watts per sq.ft. 
of working area. Further analysis 
of the machines required for pro- 
duction indicated that an _ equal 
amount of alternating and direct cur- 

















rent would be required, with the pos- 
sible growth in the direction of 
alternating current. The system was 
therefore designed on this basis inas- 
much as the exact motor require- 
ments were unknown at that moment. 
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Figs. 5 and 6—Sketches of two fea- 
tures of the distribution system. 


The upper sketch, Fig. 5, shows the 
arrangement of the main junction box 
for the distribution of power and light- 
ing current. Three a.c. and two d.c. 
feeders extend from the switchboard to 
this box. The feeders for the east and 
west sides of the building are taken off 
from the ends of this box. This is 
used as a pull box and is a convenient 
means for eliminating fittings in a 
difficult place to work. Special a.c. 
and d.c. outlet and pull boxes, Fig. 6, 
lower sketch, are placed every 20 ft. 
for convenience. 





These estimates indicated that 150 
kw. of a.c. power and 150 kw. of d.c. 
power would probably be the maxi- 
mum requirement. The feeders to the 
two sides were, therefore, calculated 
on this basis, allowing a liberal fac- 
tor of safety in determining the size 
of the a.c. lines. In determining the 
sizes of lines such sections were 
selected that would pass the Under- 
writers’ requirements and in addition, 





Fig. 7—One of the alternating-current 
power cabinets. 


These Trumbull cabinets are provided 
with slate barriers between the copper 
buses to prevent flash-overs. This sec- 
tion of the plant is not heavily ma- 
chined but sufficient provision is made 
in all sections so that machines can be 
added as desired without revamping 
the distribution system. 


reduce voltage losses to a minimum. 

In determining the supply mains, 
provision was made for future build- 
ing expansion and additions. The 
two 800,000 cire.mil circuits on the 
d.c. supply lines (originally installed 
for the former supply system) per- 
mit of approximately 250 kw. load; 
therefore, sufficient expansion is 
allowed in this direction. The three- 
conductor No. 2 high-tension cable at 
13,200 volts and a power factor as 
low as 0.75 provides for 1,550 kw.; 
therefore, sufficient expansion is also 
provided here. The transformers 
were likewise installed on an exchange 
basis, in the event of future expan- 
sion. The system is, therefore, con- 
sidered to be flexible enough to take 
care of probable needs in the future. 





Fig. 8—General view of the lighting 
cabinets in the tool department. 


Each cabinet is of the dead-front type 
with tumbler switches controlling 16 
200-watt lamps in Holophone reflec- 
tors, mounted on 10-ft. centers. A 
plug receptacle for an extension cord 
or small portable tool is placed 
beneath each cabinet. This depart- 
ment is completely equipped with in- 
dividually driven Cincinnati plain and 
universal milling machines. 
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Long-Time Guarantees 
of Prosperity 


prosperity. It is one of our most 

active topics. Can we maintain it? 
Can we go to ever higher levels? Or 
have we reached the top and must we 
soon fetire to less active business and 
a lower standard of living? 

There are obviously many factors 
in making prosperity, and if exact 
definition be insisted upon, one must 
admit that there can be no absolute 
guarantee of unbroken high-speed 
business. But there are certain funda- 
mental factors so deep and broad in 
their influence that there seems no 
better synonym than the word I have 
used. 


[ ex elected to speak today on 


AMERICA’S PRODUCTION 


To begin with, let us get a picture 
of America’s recent industrial de- 
velopment. The last U. S. census 
of manufactures showed that the 
volume of our manufactured goods 
in 1925 was 23 times that of 1899, 
but that the number of men employed 
was only 1.8 times as great. In other 
words, there has been a great increase 
in output per worker; in fact, each 
man now produces 50 per cent more 
than he did in 1899. The reason is 
that we now use 34 times as much 
power as we did 28 years ago. We 
have transferred the work of indus- 
try from the backs of men to the 
inanimate forces of steam and elec- 
tricity. 

As a result of the use of power and 
machinery, therefore, 67 men now do 
as much work as 100 men did before. 

Where have gone these men 
thrown off as surplus labor by the 
older industries? The answer is 
that they have gone into new in- 
dustries and are making products un- 
dreamed of in 1899. That important 
phenomenon is at the bottom of our 
prosperity. 

In this absorptive power, in this 
receptive power, lies the fundamental 
secret of American prosperity. We 
have a market of extraordinary re- 
ceptivity and adaptability. To us 
that no longer seems remarkable. We 
live with it. It seems as though it 
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could not be otherwise. But it is ex- 
traordinary, truly a wonder. For 
contrast, look at the Old World, with 
its lower level of receptivity and its 
inevitably lower standard of living. 
So did their father; so will they do. 
As a result, while the European mer- 
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chant fights feverishly for foreign 
trade, a market of tremendous poten- 
tiality—the home market—lies unde- 
veloped at his very feet. 


DEVELOPING RECEPTIVITY 


The first long-time guarantee, then, 
of prosperity is the preservation of 
this adaptability and receptivity of the 
American people. The primary means 
of preserving it is to continue to raise 
the level of intelligence of our people, 
and this demands a continuance of 
liberal support of our educational 
system. A second means of preserv- 
ing this receptivity is to give the pub- 
lic an opportunity to exercise this 
faculty. If they never have anything 
new, they will be content with the 
old. We must expect, yes, we must 
foster, a continuous increase in the 
purchasing power of both the salaried 
and wage groups. 

Here, then, we find a market of 
remarkable receptivity. It is obvious 
that we must supply it with more 


staples and particularly with new 
goods. Design of present goods must 
constantly be improved, but that is not 
sufficient. We must go behind the 
design room; we must go to the re- 
search laboratory, where radically 
new products and processes are dis- 
covered. There we will find, rather 
than in the design room, another long- 
time guarantee of prosperity. 

I make no apology for pleading 
with you, bankers, industrialists, mer- 
chants, for bounteous support of re- 
search. You are building for the 
future. It is your hope that the busi- 
nesses you are rearing will pass in 
vigor to your business heirs. I hold 
out to you a promise: future indus- 
trial success—if you employ research, 
and I hold out a threat: industrial 
lameness and decay, if you neglect it. 


PURCHASING POWER 


So now we have two long-time 
guarantees of prosperity: First, the 
maintenance of a receptive market, 
and, second, research for the creation 
of new products. Then what? Ob- 
viously, the receptive market must be 
able to buy the new products as well 
as more of the old. That brings us to 
the question of purchasing power. 

It should be evident that if we 
merely maintain our present purchas- 
ing power we cannot take new goods 
in addition to the old we are absorb- 
ing today. It is absolutely necessary, 
therefore, that the public’s purchas- 
ing power must constantly grow 
larger. The old grumbling against an 
apparently too prosperous salary and 
wage group must give way to the ap- 
preciation that well-paid workers are 
good customers, and that good: cus- 
tomers keep the factory wheels moy- 
ing. Aye, more, a halt in the increase 
in purchasing power will bring indus- 
trial distress, for it would then be im- 
possible to absorb into new industries 
the men released from the old. 

There are two ways of increasing 
purchasing power: First, by reduc- 
ing prices so that the present salary 
and wage dollar will buy more goods, 
and, second, by increasing the num- 
ber of salary and wage dollars. We 
are using both methods in this coun- 
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try. Improvement in management, 
elimination of production wastes, sim- 
plification of varieties in all man- 
ner of products, standardization of 
materials and parts and last, but 
not least, research—all these are 
mechanisms that we are applying, 
and that lead to lower production 
costs, lower selling prices and con- 
stantly higher purchasing power of 
the dollar. 

In addition, we have increased the 
number of salary and wage dollars 
faster than the increase in the cost 
of living. More and more we are 
abandoning the theory of the “living- 
wage.” We believe in something 
more liberal, in what I call a “security 
wage,” a wage that provides not 
merely a decent living, but enough 
margin to own a home, to educate the 
family, and lay up savings that will 
secure the worker against the fears 
of unemployment, sickness and old 
age. To make such provision for 
himself and his family is the natural 
ambition of every healthy-minded 
man. To be content with less is to 
reduce one’s self to a definitely in- 
ferior social order. To be content 
with less is to accept dependence 
rather than freedom, and freedom, 
economic as well as political, is the 
proper ideal of every American. 

An additional, large advantage of 
having well-paid salary and wage 
earners, is the industrial co-operation 
that results. Well-paid workers, un- 
der wise leadership are ambitious, 
saving and contented, and help reduce 
production costs. The combination 
of such workers, fair-minded capital 
and efficient management, make an 
impregnable industrial system. 


FLow oF Goops To MARKET 


The next step after increasing pur- 
chasing power is to provide for the 
economical flow of goods from the 
manufacturer to the public. Manu- 
facturing economy requires mass pro- 
duction, and mass production re- 
quires mass distribution. Here we 
come back to research. The area for 
the recovery of wastes in distribution 
is possibly larger today than in pro- 
duction, but it will yield economies 
only by experiment, study and re- 
search. The field is tremendous and 
again I plead for your generous sup- 
port of research, this time of re- 
search in distribution. Further, I 
would let modesty and restraint do 
you an injustice did I not point out 
the need for still wider understand- 
ing of that “sword arm of business,” 
advertising, which creates wants and 
mass demands, and is the channel 
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through which knowledge of new 
products becomes known to the buy- 
ing public. 


THE CIRCLE 


We have then, this recurring se- 
quence: we use continually more 
power and machinery, and as a re- 
sult increase the output per worker. 
This, in turn, has two effects: first, it 
increases the workers’ earnings, and, 
second, because fewer men are needed 
throws off a surplus of labor. This 
surplus must, then, find employment 
in new industries whose product will 
be bought by the workers whose earn- 
ings have been increased. The crux 
of the situation, then, is to continue 
to increase the output per worker and 
to find new products to absorb the 
surplus labor thrown off by the older 
industries. 

The process obviously proceeds in 
a circle, but in an ever widening one. 
We increase output and earnings per 
worker and create a labor surplus. 
This surplus is absorbed by making 
new products which are then sold to 
the workers whose purchasing power 
has been increased. 

Naturally, there are other factors 
that affect our prosperity. I have 
mentioned two of them—the recep- 
tivity of our people and the effective 
use of advertising as a means of 
creating demands. There are many 
others. Their discussion in a short 
address wou'd be confusing, even 
if possible. Those I have chosen, 
though, are fundamental. Their un- 
derstanding will go far to keep up a 
general upward trend, even though 
from time to time there may be reces- 
sions, even as the one we seem to be 
going into just now. I hold out no 
panacea, no guarantee against occa- 
sional recessions. My subject was 
deliberately chosen as the long-time 
guarantees, and the fundamentals I 
have developed seem to me to deserve 
such description. 

Fortunately we have a number of 
agencies that are helping and that sup- 
plement individual and corporate ef- 
fort. They will go far to safeguard us 
if we know how to use them. I refer, 
first, to the trade association; second, 
to government departments; third, to 
the universities; and, fourth, to the 
business press. Of the trade associa- 
tion I need hardly speak. Its service 
in fostering sound trade practice, en- 
couraging research and carrying on 
joint propaganda a+ of the very 
marrow of American business. It 
forms an excellent agency for joint 
research when one group of labora- 
tories can serve all, or when individual 
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businesses are not “sold” on separate 
research activities. Of the govern- 
ment departments, let me recall the 
service of the Bureau of Standards 
and the Bureau of Mines, and par- 
ticularly of those newer bureaus 
developed under that extraordinary 
business statesman, the present Sec- 
retary of Commerce. 

The universities make a contribu- 
tion all too little appreciated. The 
industry that lacks contact with the 
university today is doing itself an in- 
justice. There they have in the mak- 
ing the business men of tomorrow, 
your successors. There they have a 
fine enthusiasm for research—typified 
in a splendid way by the Engineering 
Experiment Station of your own 
State University—the University of 
Iilinois--which, I am proud to say, is 
my own Alma Mater. They are 
studying distribution with the ad- 
vantage of detachment from the drive 
and the detail, and are trying to de- 
duce laws that will help you and me. 

There is finally the business press, 
which is business articulate, the in- 
strument for welding all phases and 
branches of each industry or trade 
into a harmonious, homogeneous 
whole. It is an agency for interpret- 
ing business, its trends and problems, 
to business itself and other groups of 
the community. It is a medium for 
exchanging ideas on these vital prob- 
lems I have discussed, cost reduction 
and research, and finally, it is the 
chosen instrument for c'arifying, 
crystallizing and expressing the ideals 
and objectives of industry and trade. 


CONCLUSION 


If, then, the discussion we have 
gone through together be sound, it is 
the responsibility of every American 
business executive to give generous 
support to cost reduction efforts and 
to industrial and scientific research. 
They must have faith in the recep- 
tivity of the American people and a 
knowledge of the use of advertising 
to. take advantage of that receptivity. 
Above all they must support research 
in their own corporations, in trade 
associations and in the universities. 
We will most certainly continue to in- 
crease our industrial capacity. If we 
fail to discover new products at a rate 
sufficient to absorb surplus labor we 
shall have to divide the fruits of in- 
dustry between a larger number of 
workers, our purchasing power will 
decline and our standards of living 
drop to lower levels. If we can find 
new products at a sufficient rate we 
shall be able to absorb the surplus 
labor and continue our upward march. 









Prevention of 


igh-Voltage Hazards 


in Industrial Sub- Stations 


; ITH THE increasing tend- 
WW ency of industrial plants 
toward purchase of high- 
voltage power a new safety problem is 
brought into the plant. In many cases 
the plant operators are familiar only 
with the more common low voltages 
and need advice on the safety features 
necessary in operating the high-voltage 
equipment. The following is an ab- 
stract of some of the more important 
points, as seen by the supplier of the 
power, from a paper delivered before 
the sixteenth annual safety congress, 
which was held at the Stevens Hotel, 
Chicago, Sept. 26 to 30. 

The necessity of low first costs and 
operating expenses requires the abso- 
lute minimum of installation, opera- 
tion and maintenance costs, compatible 
with the safeguarding of man and 
maintaining the proper degree of 
service continuity. The paper briefly 
reviews some present problems, indi- 
cates progress of a few recent devel- 
opments, and outlines the trend of 
rules and regulations upon which to 
depend for guidance. The problems 
may, in general, be divided into 
groups, according to the development 
of the works. 


Stupies OF Design Layout 


In the preliminary study and design 
period, joint effort is often required 
to secure proper housing conditions 
for substation receiving equipment 
and conductors. The industrial man 
responsible must actively join with the 
representatives of the supplier in stud- 
ies of physical conditions, the analysis 
of the customer’s operating require- 
ments, and contribute in matters such 
as those relating to exposures, ventila- 
tion, illumination, accessibility, guard- 
ing and clearances. 

It has been found good practice to 
require the signature of the safety 
engineer on all design drawings before 
they go into effect. This assures 
greater uniformity in design, and pro- 
visions for changes due to new condi- 
tions arising, such as, protection from 
fire streams, blanking off ventilation 
or exits, or other obstructions, loss of 
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illumination, inadequate grounding, or 
the proximity of unnecessary amounts 
of combustible materials. 

It is in the design period that main- 
tenance features must be incorporated, 
these varying with operating condi- 
tions. Will operating conditions per- 
mit killing of all service lines and 
equipment, or must additional clear- 
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Fig. 1—Clamp for grounding switch 
terminals in 13.2 kv. oil switch truck. 
To operate this grounding clamp place 
handle (above) in socket to engage 
4-in. bolt. Turn the handle to the 
right and the bolt forces the wedge 
against the movable clamp, thus clos- 
ing the jaws. To release the clamp, 
turn the handle to the left. 


ances, isolation or guarding be con- 
sidered? Where continuity of service 
is paramount, the alternative of the 
spare unit must be balanced against 
other methods which will insure ade- 
quate protection to the customer’s and 
company’s maintenance men, assure 
continuity of service, and minimize 
the duration of interruptions. 

Safety equipment is necessary. It 
has been the practice of some electric 
power companies to furnish, among 
other articles, a pair of rubber gloves, 
and later to inspect and maintain 
them. Experience has shown that the 
reliability of rubber gloves cannot al- 
ways be determined by handling or 
visible inspection. It is advisable to 
request the customer to purchase and 
install rubber gloves initially, to main- 
tain them, and to have them tested at 
frequent intervals. 

An improvement of design of 
switching apparatus for the more im- 
portant customers is found in the de- 
velopment of the truck-type switch. 
These trucks have complete enclosures 
of light sheet steel, whose switch 
mechanism, together with related 
equipment and wiring, is killed by 
withdrawing the carrying truck from 
the enclosure. 


SAFETY IN CONSTRUCTION 


A solution of the problem of pro- 
viding a proper grounding clamp to 
ground the switch terminals in the 
enclosure is shown in Fig. 1. Prob- 
lems still remain concerning the best 
method of installing and isolating 
potential transformers and of gaining 
quick access to switch parts. 

Indicators for the position of all 
high-tension oil switches have been 
slowly developed. One company uses 
the terms “open” and “closed” for its 
markings, Fig. 2, but recently an in- 
terruption to service was prolonged 
because a new man, an old steam en- 
gineer, thought that the word “open” 
as applied to the case of a steam 
valve, meant a flow of energy, and 
“closed,” an interruption of the flow. 
Manufacturers quite generally use the 
terms “off” and “on.” The method 
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of grounding, consistent with the 
larger use and greater importance of 
power supply, is, in general, to have 
multiple grounds connected by sweat- 
ing to the common substantial copper 
ground bus at different points. In 
some instances even lightning arrester 
grounds are now being connected to 
the common grounding network at 
very large industrial substations in 
order to reduce the ground resistance 
to the minimum, but this should not 
be done where a hazardous rise in 
potential may develop. 

During the construction period, 
neglect to insist on the removal of all 
but the minimum possible amount of 
combustible material has caused 
serious fires. It has been found ad- 
visable, at times, to require an extra 
extinguisher, particularly during tem- 
porary construction periods. 


MAINTENANCE AND OPERATION 


From the operating standpoint, 
company responsibilities actively be- 
gin with the introduction of current. 
Every effort should be used in aiding 
the customer, such as making per- 
sonal contacts with the prospective 
operator of the substation, and the in- 
stalling of glass-covered or varnished- 
surface single line circuit diagrams 
and operating rules. First-aid prone- 
pressure resuscitation must be dis- 
cussed, and if practicable, a lesson 
given to the men in the presence of 
their employer. With the employer 
interested, a labor turnover is less 
likely to lead to a loss of these in- 
structions by the new men. The prac- 
tice of making use of every electric 
utility employee visitor to the cus- 
tomer’s substation, such as the, meter 
reader, the meter tester, and the main- 
tenance man, to advise of any unsafe 
conditions is to be commended. 

In testing equipment to determine 
whether it is alive, no maintenance 
work should be allowed until a double 
check on the dead circuit is made. 
The neon gas-filled tube at the end 
of a switch hook, Fig. 3, has been 
extensively used but the necessity of 
opening a compartment for accessi- 
bility to a known live part, in check- 
ing the integrity of the tube, is an 
unnecessary hazard. One company is 
now installing a Ford coil by which 
this tube can be safely lighted before 
and after the test of the supposed 
dead section, thus making certain that 
the tube has been operative during the 
test. A metal switch-hook terminal 
with condenser has also been used to 
advantage, utilizing the spark dis- 
charge as an indication. 

It.is of course necessary to be an 
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Fig. 2—One method of marking indi- 
cators showing position of high-tension 
oil switches. 





authority on all safety rules required 
by those having jurisdiction in the 
territory served, and to know the 
trend of developments in related 
activities. Many state regulatory 
bodies and others are waiting for the 
formal approval of the revision of the 
National Electrical Safety Code re- 
vised under the auspices of the 
American Engineering Standards 
Committee. Many of the old rules 
have been changed to meet the 
modern practice, and it is advisable to 
secure copies of the rules which have 
been printed by the Bureau of 
Standards, Washington, D. C. Hand- 
books of most interest in this connec- 
tion, which have been issued by the 
Bureau of Standards, are as follows: 





Fig. 3—Switch-hook with neon gas- 
filled tube at the end for testing equip- 
ment to see if it is alive. 
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Handbook No. 6—“Safety Rules for 
the Installation and Maintenance of 
Electrical Supply Stations”; No. 7— 
“Safety Rules for the Installation and 
Maintenance of Electric Utilization 
Equipment ;” No. 8—“Safety Rules 
for the Operation of Electrical Equip- 
ment and Lines”; No. 10—‘Safety 
Rules for the Installation and Main- 
tenance of Electrical Supply and 
Communication Lines.” It is recom- 
mended, in the absence of other rules 
or in the face of existing local rules, 
that operators urge the adoption of 
these revised National Rules. 





Complex Conveyor 
System 


(Continued from page 508) 

from being fed onto the belt when 
not moving. It is obvious that de- 
pressing the stop button of PB2 at 
any time would disconnect control 
line CL1 from SL3, thereby causing 
switch MS1 to open and this in turn 
would break the circuit of SL3 to 
the other two switch magnet coils, 
opening those switches in almost the 
same instant. 

As to the use of the switch PB3, 
which was another addition of neces- 
sity, this was installed to permit op- 
eration of the two belt conveyors 
without the elevator. To start up 
only the two belts, it merely required 
pressing the start button of PB2 to 
close switch MSI and upon releas- 
ing this button MS3 would immedi- 
ately follow. Although it was 
impossible to accidently start up the 
elevator motor M2 with PB3 in this 
position, a rule was established to 
always remove the thermal plug fuses 
of the motor on any unit being re- 
paired as an extra safety precaution. 

The switches used in this installa- 
tion were all standard and no changes 
had to be made except in the methods 
of connecting up the fuses and contact 
points. The magnetic switches are 
G. E. Co., type CR 7005-D4 with 
thermal plugs of the proper rating for 
each motor, using fusible link cat. No. 
167539. The main stop and start 
pushbutton station is also a G. E. 
product; Cat. No. BS212-A, as well 
as PB1 and PB4, which are of the 
momentary contact class but with cir- 
cuit normally closed. Limit switches 
AS1 to AS4 are of Cutler-Hammer 
make, with the usual roller wheel re- 
placed by an extension arm with a 
reverse bend as shown. Although 
these were a two-pole type of switch, 
it was only necessary to use but one 
side of each. 

































































Types and Functions of 


OVERLOAD RELAYS 


REVIOUS articles in this 
Preis on control equipment 

which have already appeared in 
INDUSTRIAL ENGINEERING, have dis- 
cussed the importance of application, 
functions of operation and the con- 
siderations that influence the design 
of arc-rupturing devices. Another 
point, however, of equal importance, 
is that of the selection of the relay de- 


vices that provide protection to the . 


motor. 

The requirements for overload pro- 
tection of electric motors may be 
divided into two groups: 

(1) Protection against accidental 
conditions of the circuit such as a 
short circuit, ground or some very 
abnormal operating condition. Pro- 
tection against this type of overload 
is usually afforded by the same device 
that protects the feeder supplying 
power to the motor. These feeders 
are usually protected by an approved 
fuse which is capable of rupturing 
abnormal overloads as well as being 
of a suitable size to protect the 
feeders from overheating with normal 
overloads. The size of the fuse suit- 
able for each size of feeder is given 
in the National Electric Code issued 
by the National Fire Protection 
Association. 

Large feeders may be protected by 
circuit breakers instead of fuses. The 
National Electric Code gives all of 
the detail information necessary for 
selecting such overload protection and 
need not be discussed in detail in this 
article. 

(2) Protection against normal op- 
erating overloads. A motor may be 
overloaded sufficient to cause over- 
heating and a rapid aging of its in- 
sulation without taking enough cur- 
rent from the line to open the feeder 
protection. The motor has consider- 
able thermal capacity so that short- 
time overloads may not cause undue 
heating. The same is true of control 
apparatus and other equipment con- 
nected in the motor circuit. The kind 
of protection required for the motor 
depends a great deal upon the appli- 
cation. The simplest problem con- 
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sists in protecting motors operating 
on a continuous load. If the motor 
is applied to an intermittent load it 
is usually for short periods of time 
which are limited by the process of 
application and, therefore, we are 
only interested in keeping these peaks 
within definite limits assuming that 
if this is done the motor will not be 
dangerously heated. 

Coil and Plunger Relays—The con- 
troller has a circuit closing device 
which may be a magnetic contactor or 
a manual switch held in the closed 
position by a low-voltage magnet. In 
the event of a continuing overload, a 
relay opens the circuit to the coil of 
the contactor. or low-voltage magnet 
and disconnects the motor from the 
source of power. 

The most common form of relay 
has been an electromagnet of the coil 
and plunger type provided with an oil 
dashpot which introduces a time ele- 
ment so that the relay would not open 
its contacts during the starting period 
of the motor or on very short time 
overloads. The tripping value of the 
relay can be adjusted by changing the 











This is the fourth article of a 
series in which Mr. James is 
discussing the functions of con- 
trol equipment in the operation 

of motor drives, and describing 
the construction and operating 
principles of the types of such 
equipment in industrial use. 
The first article which appeared 
in the March issue dealt with 
the general application of con- 
trol equipment. The second 
article in the May issue covered 
the functions of control. The 
third article in the September 
number described arc-ruptur- 
ing devices. The fifth article 
of this series will appear in an 
early issue. 


























air gap in the open position of the 
plunger. The calibration is expressed 
in amperes and some means provided 
for locking the adjustment when 
made. Wider ranges of adjustment 
are made by changing the series wind- 
ing or relay coil. Relays of this type 
are illustrated in Figs. 1 and 2 on 
page 528. They are generally well 
understood and the descriptions under 
the illustrations seem sufficient. 

During the last year or two, the 
practice of starting squirrel-cage in- 
duction motors by connecting them to 
the full voltage of the circuit has 
changed from a maximum of 5 hp. to 
50 hp. and larger in some cases. The 
5-hp. motor accelerated to full speed 
in a very few seconds, so that a fuse 
or dashpot type of relay was reason- 
ably successful for such applications. 
Larger motors require more time to 
accelerate and consequently introduce 
a new problem in overload protection. 
When these larger motors were 
started on reduced voltage the relay 
was inoperative during the starting 
period; when the motor was trans- 
ferred from reduced voltage to full 
voltage the relay became operative 
but the overload during transfer was 
of such short duration that the dash- 
pot relay or even fuses proved satis- 
factory. If the controller provides a 
starting and running position the re- 
lays can be connected so that they are 
not in circuit during the starting 
period even though the starting may 
be at full voltage, but this additional 
point seems unnecessary for full- 
voltage starting and is only used when 
a suitable relay is not available. 

In order to meet this new demand 
for overload protection a new form 
of relay was developed commonly 
called the thermal relay. The usual 
form of this relay particularly for 
the smaller motors consists in the 
thermal responsive element and a 
heater, whose temperature is directly 
proportionate to the current. This 
heater may be a small resistor in 
series with a motor, or a heater may 
be used for a.c. circuits which de- 
pends on the induction in the iron of 
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Fig. 1--Overload relay of the coil and 


plunger type. 

This KN relay shown is for use with 
polyphase motors and it has two over- 
load elements operating a single con- 
tact. Its operation is the same as the 
AB relay in Fig. 2 





a magnetic circuit. A number of 
illustrations, therefore, are shown of 
different commercial designs. 

These relays, therefore, may be 
divided into two classes dependent on 
the type of heat responsive means 


used. They are: (1) Bimetat ReE- 
LAYS and (2) FusiBL—E ALLoy 
RELAYS. 


Bimetal is a name given to a metal 
strip or sheet made by rolling together 
two dissimilar metals having a con- 
siderable difference in their tempera- 
ture coefficients. If a strip of this 
material is heated it will bend due to 
one metal expanding more rapidly 
than the other. Relays of this type 
make use of the bending or deflecting 
of a bimetal strip to open or close a 
contact. For motor protection the 
contact is usually opened. The motor 
current may be passed through the 
bimetal strip and heated directly or 
the heat may be transferred to the 
bimetal strip from a resistor in series 
with the motor. Manufacturing diffi- 
culties result if current is passed 
through the bimetal strip as this re- 
quires a different cross-section of bi- 
metal for every ampere rating. It is 
better practice to make the bimetal of 
the same section and arrange the rat- 
ing of the relay by making different 
heater elements. Each relay is usually 
provided with means for adjusting its 
tripping point, over a limited range. 
An adjustment from 80 to 120 per 
cent of the heater rating is quite 
common. 

The bimetal strip deflects slowly 
under the influence of heat. This 
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may cause bad action on the relay 
contacts so that most relays are de- 
signed to provide for a quick make 
and break of the contact or take care 
of this condition in some other way. 
The different methods are stated 
under each illustration and a brief 
description follows. 

The overload elements of the type 
TC-221 relay shown in Fig. 3 con- 
sists of two parts: 

(1) A heater coil enclosed in a cast 
shell which gives the relay increased 
thermal capacity. This heat is com- 
municated to a bimetal element which 
deflects and opens the relay contacts. 

(2) The bimetal element which is 
in shunt to the heater coil passes a 
small part of the motor current di- 
rectly through this element, which 
contributes to the heating of the 
bimetal strip but under ordinary load 
conditions is not sufficient to open 
the contacts. If a short circuit oc- 





Fig. 2—Cross-section view of coil and 
plunger-type, overload relay. 


The time element in this AB relay is 
obtained by an oil dashpot, which re- 


tards the tripping of the relay. It is 
arranged with a valve to permit quick 
resetting. Fine adjustments are ob- 
tained by raising or lowering the 
plunger in its open position. 





curs the current through the bimetal 
strip will be sufficient to open the re- 
lay contacts before the heater coil is 
injured. This relay can be obtained 
both single-pole and double-pole and 
can be given sufficient thermal capacity 
so that it has the same time tempera- 
ture curve as the motor with which it 
is used. 

Two heater elements are used in 
the type TC-121-C relay shown in 
Fig. 4, one connected in each of two 
leads. A strip of thermostatic metal 
is mounted directly above each heater, 
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also a contact mechanism which is 
held closed by the thermostatic strip 
when in the normal position. When 
the motor is overloaded, the heat from 
the heater unit causes the thermostatic 
strip to deflect to such an extent as to 
allow the contact mechanism to trip 
and disconnect the motor from the 
line. The rating of the relay is in 
amperes and is changed by changing 
the heater elements. An adjustment 
is provided for each element of the 
relay so that the latch will trip from 
80 to 120 per cent of the heater 
rating. 

In the Thermaload relay, which is 
illustrated in Fig. 5, the overload ele- 
ment consists of a bimetal strip 
wound in the form of a spiral, the 
lower end of which is anchored. The 
upper end is free to move. On over- 
load the upper end of the spiral lifts 
the arm of the relay, located between 
the two spirals, sufficiently to sep- 
arate the relay contacts. By referring 
to the line diagram in Fig. 6, it will 
be seen that two contacts are used, 
the one that opens first is in series 
with the pushbutton that closes the 
magnet contactor. The second con- 
tact is in series with the interlock 
that holds the contactor closed. After 
the second relay contact is opened the 
contactor opens, but cannot again be 
closed by the pushbutton until the 
bimetal has cooled sufficiently to close 
both contacts. This insures the con- 
tactor being closed in a positive man- 
ner after the pushbutton circuit 
through the relay contact has been 
established. The relay is normally 
made with two overload elements, one 
for each of the two leads to a poly- 
phase motor. 

Likewise, the TA relay is ordi- 
narily made with two overload ele- 
ments for use with polyphase motors. 
The two bimetal strips engage a com- 
mon insulated rod which is lifted 





Fig. 3—Bimetal-type thermal overload 
relay for protection of a.c. and d.c. 
motors having a rating of from 20 to 
300 amp. 


This TC-921 relay has two overload 
elements, one connected in each of the 
two motor leads. 
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when the bimetal is heated by small 
resistor elements, which are located 
immediately beneath their respective 
bimetal strips. On overload the bi- 
metal lifts the insulated rod sufficient 
to release the catch which permits a 
spring to open the relay contacts. 
After the bimetal has cooled the relay 
contacts can be reset. An adjust- 
ment is provided for setting the re- 
lay to trip at 80 to 120 per cent of the 
heater rating. Heaters can be pro- 
vided up to 95 amp. in capacity, but 
above this value inexpensive series 
transformers are used. 

Relays for polyphase a.c. motors 
usually have overload protection in 
two phases accorded by two separate 
heaters and bimetal strips, but often 
one set of contacts. 

Fustble Alloy Relays—The heat- 
responsive element in this group of 
relays shown in Figs. 9 to 11, con- 
sists of an alloy similar to solder, 
which melts at a very definite tem- 
perature. When hard, this alloy 
holds the relay contacts closed against 





Fig. 4—Motor starter equipped with 
bimetal-type relay. 


This TC-121 relay has a maximum rat- 
ing of 80 amp. and is suitable for use 
with motors up to 50 hp. in capacity. 
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a spring tension. Heat is applied by 
means of a resistor or an inductive 
device in the motor circuit. When 
the load produces enough heat to melt 
the solder, the spring revolves a pin 
embedded in this alloy and moves the 
relay contacts to the open position. 
As soon as the alloy solidifies which it 
does very quickly after the load has 
been removed, the relay can be reset. 
These relays are sometimes called the 
solder-pot type. A brief description 
of three different relays of this gen- 
eral type follows: 

The J-C thermal relay is a two-pole 
type with a common contact member 
as shown in Fig. 9. The alloy is con- 
tained in a cup or cylinder into which 
extends the stem of a ratchet wheel. 
This alloy is heated by a resistor ele- 
ment which is in series with the 
motor, so when an overload occurs 
the heat from the resistor element 
gradually raises the temperature until 
the alloy is melted. This permits a 
ratchet wheel to turn and release the 
mechanism which opens the relay con- 
tacts under spring pressure, and as 
soon as the alloy solidifies the relay 
can be reset. The rating of the relay 
is easily changed by changing the 
heater. 
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Fig. 5—A spiral-wound, bimetal-type 
overload relay. 


In this Thermaload relay, a small re- 
sistor for heating the bimetal is in- 
serted inside the spiral making a very 


efficient heating device. The calibra- 
tion of the relay is changed by chang- 
ing the heater elements. 





In the C-H thermal relay Fig. 10, 
two. heaters are associated with two 
thermal elements. The heaters are 
connected in separate motor leads. 
The thermal element consists of a 
stationary tube which encloses a 
spindle, the two being held together 
by a thin film of fusible alloy. When 
the motor is overloaded, there is suffi- 
cient heat to melt this allow and re- 
lease the spindle, which rotates under 
the action of a spring and trips the 
relay contacts. The operation of 
either or both of the thermal elements 
trips the same set of contacts. The re- 
lay contact can be closed as soon as 
the fusible alloy hardens. The cur- 
rent at which the relay trips, can be 
adjusted over a 20 per cent range. 
This is obtained by varying the posi- 
tion of the cover carrying the thermal 
member with reference to the heater. 
Greater variations in tripping current 
are obtained by changing the heater 
coil. 

The A-B Inducto-therm relay, how- 
ever, differs from all other thermal 
relays in that the heat, causing the 
relay to trip, is produced by induc- 
tion. The relay as shown in Fig. 11 
is essentially a transformer, the pri- 
mary coil of which is in series with 
the motor lines and the secondary is 
a copper element of one turn. The 
heat in the copper element or heater is 
due to current and resistance, the 
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Fig. 6—Connection diagram of line- 
starter controlled by the “TA” relay. 


The above connection diagram refers 
to the thermal overload relay shown 
separately as a umit in Fig. 7 and 
in Fig. 8 where it is applied in the 
enclosed type of commercial line- 
starter. 





current being produced by magnetic 
induction. The magnetic flux linking 
the primary and secondary of the 
transformer is varied by moving an 
adjustable core which increases or de- 
creases the air gap. The core, which 
is an iron screw, is readily adjusted, 
thereby providing a means for setting 
the relay to currents of motors of 
different horsepowers. 

Relays for Larger Motors—The 
parts of these thermal relays which 
carry the motor current are small, 
and their maximum current rating is 
limited. When used with motors in 
excess of this rating some inexpensive 
form of series transformer is used. 
If the relay contact is not sufficient 
to handle the control circuit for these 
large controllers a small contactor can 
be used between the thermal relay 
and the main control circuit. 

These relays will carry the rating 
stamped on the heater, increased by 





Fig. 7—Bimetal type TA _ thermal 


relay with two overload elements for 
use with polyphase motors. 








whatever adjustment is provided and 
will successfully withstand overloads 
up to 600 per cent of the heater rat- 
ing, but the ordinary type of thermal 
relay must be protected by a fuse as 
it takes time for the heat to be trans- 
mitted from the resistor to the bimetal 
or alloy. Therefore, when a short 
circuit occurs the heater would be 
destroyed before the bimetal or alloy 
had time to respond, if it were not 
protected by a fuse. This fuse is 
ordinarily required for protecting the 
motor feeder and does not add ex- 
pense to the equipment. 

Long-Time Thermal Relays—The 
relay ordinarily furnished for the 
general purpose motor may have a 
time element represented by 30 sec. 
to 30 min., depending upon the de- 
sign and the percentage of overload 
ordinarily guarded against. Large 
motors have considerable thermal 
capacity and require several hours of 
considerable overloads to raise their 
temperature to an _ unsatisfactory 
value. 

Relays are available which have a 
time element approximately as long 
as the motor. A relay of this type is 
illustrated in Fig. 3. Engineers dif- 
fer, however, in their opinions as to 
the most desirable time element in re- 
lays of this kind. If the relay has a 
time-temperature curve the same as 
the motor it will permit the motor to 
be operated at its maximum output. 
If this output is exceeded and the 
relay functions, it will take a cor- 
responding period of time for the 
motor to cool off and the relay to re- 
set. A relay having a shorter time 
would ordinarily be set to operate be- 
fore the motor reached a dangerous 
temperature and serve as a warning 
that an overload is being carried. It 
would be safe to reset such a relay in 
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Fig. 8—Inclosed linestarter equipped 
with thermal overload relays. 


The type TA relay contacts are reset 
by hand with the device at the right 
after the bimetal has cooled. 





a shorter time than would require the 
motor to cool off depending upon the 
time element of the relay itself com- 
pared with that of the motor. If a 
relay is used having a long time ele- 
ment its performance should be care- 
fully checked against the feed wires 
and control equipment and this part 
of the equipment selected of sufficient 
size to safely carry the load within the 





Fig. 9—Fusible alloy-type relay and 
its application in an automatic starter. 
The relay shown at the top is a two- 
pole type with a common contact mem- 
ber. The alloy is contained in a cup 
or cylinder into which extends the 
stem of a ratchet wheel. In the lower 


view the relays are shown in each of 
the two motor leads. 
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tripping value of the relay. The ad- 
vantages of a long-time overload re- 
lay can best be determined by ex- 
perience. There are a number of 
problems in connecticn with thermal 
overload relays which will be worked 
out as our experience with this ap- 
paratus broadens. For many appli- 
cations a relay with sufficient time 
element to start the motor up, when 
set close to the full load motor rating 
will prove satisfactory. 

Thermal Cutouts—A discussion of 
the overload protection of motors 
would not be complete without men- 
tion of the thermal cutout. This 
fuses a current carrying member due 
to an overload in the same manner 
as a fuse, except that the cutout de- 
velops either part or all of its heat. A 
resistor winding which communicates 
the heat to the fusible member in- 
troducing a time lag which is much 
longer than that obtained with the 
ordinary fuse. Cutouts are available 
which have a sufficient time lag to 
permit the starting of induction mo- 
tors at full voltage with cutouts that 
have a continuous rating not much in 
excess of the full-load rating of the 
motor. When a cutout opens the 
circuit, it is necessary to dismantle it 
and renew the fusible elements. 
For these reasons they are not as con- 
venient as overload relays but are 
very suitable for manually-operated 
starting switches which do not have a 
low-voltage device which can be open 
circuited by a relay. Relays can 
only be applied to motor starters and 
controllers which have means for 
opening the main circuit when a small 
magnetic circuit is opened, such as 
magnetic contactors and low-voltage 
devices. When thermal cutouts are 
used the starter should be inclosed 
and should be operated from the out- 
side. The starter should be so ar- 





Fig. 10—A two-thermal element, fusi- 
ble alloy-type relay. 


In the relay, two thermal elements are 
associated with two heaters, which are 
connected in separate motor leads. 
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Fig. 11—Cross-section view of Inducto- 
therm overload relay. 


This alloy-type relay is essentially a 
transformer, the primary coil of which 


is in series with the motor lines. The 
alloy is contained in the small cup 
mounted in the top of the heater ele- 
ment. This alloy holds a_ ratchet 
wheel shown at top from turning when 
it is solid. An overload melts the 
alloy, permitting the ratchet wheel to 
turn and open the relay contacts, 





ranged that access cannot be had to 
the cutouts unless the starter is in 
the off position. When the inclosure 
has been opened to give access to the 
cutouts, the starter should be ren- 
dered inoperative until the inclosure 
has been restored. These are the 
same requirements as for fused 
switches on 150 volts and higher and 
are necessary for the protection of 
persons. 





Construction of Low Truck 
for Shop Use 


.. MANY of the smaller shops 
there is no provision for moving 
heavy loads, such as machines and 
large and cumbersome boxes, by any 
means other than rollers. 

The low truck described was de- 
vised by the writer, and has not only 
filled, but has exceeded all expec- 
tations for the above purpose. 

The construction consists of two 
parallel frame pieces connected by a 
number of l-in. cross-pieces and 
resting on four sets of casters. The 
cross-pieces are of oak and are 
screwed to the frame. The casters 
are of the double-wheel type, so that 
each truck rests on eight wheels. 
Several of these trucks were made 


so that machines set up on legs could — 


be moved. Advantage can be taken 
of the lesser width occupied by 
placing four trucks parallel to the 
length of the machine rather than 
using but two trucks crosswise, that 
is, one at each end. 


Jena, Germany. Henry SIMON. 
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Subscription Swindler Gets 
18 Months in Jail 


HROUGH the efforts of the Na- 

tional Publishers Association, in 
co-operation with Mr. John Schaefer, 
Manager of the Trade Periodical 
Service Company, New York, a na- 
tional subscription agency specializing 
in trade and technical papers, the 
fraudulent agent, “Peter Le Gaire,” 
alias “Paul Leland,” was tried re- 
cently in Philadelphia, found guilty by 
a jury of the Court of Quarter Ses- 
sions, and sentenced by Judge Samuel 
L. Reed to eighteen months in the 
county jail. 

This agent was well known to many 
publishers of trade periodicals, as his 
dishonest practices were confined 
mostly to that field. His record shows 
that he began fraudulent solicitation 
of subscriptions in 1924, and during 
the latter part of that year, and in all 
of 1925, he operated in Southern, 
Eastern and Middle Western states, 
appropriating the name of the Trade 
Periodical Service Company, 1400 
Broadway, New York. 

During 1926 and 1927 he used the 
name of the Trade Journal Circula- 
tion Company, 269 Broadway, New 
York, using printed receipts with that 
name and address, although there is 
no such firm in New York City. 

To protect the readers of McGraw- 
Hill publications against the opera- 
tions of fraudulent agents, each sub- 
scription agent of this company is 
required to carry an identification slip 
similar to that shown in the accom- 
panying illustration. The company 
seal is put across the photograph, so 
that there can be no chance of sub- 
stitution. Subscribers are cautioned, 
therefore, in dealing with solicitors. 





Fac-simile of identification slip car- 
ried by authorized McGraw-Hill sub- 


scription agents. 


| McGraw-Hill Publishing Companf,ide. 
Soa Tenth Avenue at 36th : 
New York, N. 












solicit and collect on.all publica- | 
tions of the McGraw-Hill Publish. 
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Capitalizing the Service to Production 


N THE old “easy” days of pre-war American 
industry, most of the effort toward improve- 
ments centered about the production functions. In 
fact a great many plant managers made a broad 
division, in accounts, between productive and non- 
productive labor. If the ratio of non-productive to 
productive labor was high, it was taken as evidence 
of bad management. Hence the pressure was in 
general toward reducing the non-productive items. 
Strangely enough, it developed that there was no 
relationship between a low non-productive labor 
ratio and a good profit showing. On the contrary, 
many of the plants which made the largest profits 
had a high ratio of so called non-productive labor. 
Out of this anomalous situation came the truth 
as we know it today. There is no such thing as 
non-productive labor. All labor is productive. The 
man who cleans the shop windows may increase the 
producing efficiency of the department ten per cent, 
through providing the operators with better light. 
His contribution to manufacturing profits may 
easily be greater than that of the mechanical genius 
who doubles the rate of output of a single machine. 
The influence of these so called non-productive jobs 
are tremendous, but it works two ways. The oiler 
who is responsible for lubricating a few bearings 
may, through neglect, shut down an entire manu- 
facturing department for several hours, and cause 
more actual loss of production than if four or five 
operators were to spoil their week’s work. 

In addition to this there is another important 
angle to the cost saving possibilities on the Services 
to Production. This phase of plant operation often 
offers a rich field for cost savings through waste 
elimination. Having been less closely scrutinized 
by management than has production there are more 
undisclosed wastes. One can arrive at the efficiency 
of an individual production machine much more 
readily than at the inefficiency of the plant’s power 
transmission or its handling methods. Losses in 
these services, which are part of the factory 
“overhead,” are concealed and hard to get at. That 
is all the more reason for taking pains to unearth 
them. After the surface gold has been picked up 
the miner must dig deeper for his treasure. 

Progressive plant managers today rank the im- 
portance of these and the many other non-produc- 
tive functions which comprise the Services to Pro- 
duction on a par in importance with Production 





itself. They know that good or poor power trans. 
mission, handling methods, lubrication and main- 
tenance may easily mean the difference between a 
manufacturing profit or a loss ina year’s operations, 





Radio—A New Tool for the Maintenance 
Department 
N ADDITION to its wide popularity as a fire- 


side entertainer, and a medium for the transmis- 
sion of news, radio bids fair to win recognition as a 
valuable aid in the inspection of electrical equip- 
ment. Radio receiving sets are being used by central 
station engineers to check up the condition of trans- 
mission lines. Such sets have also been employed 
by radio dealers and others to locate sources of 
interference with satisfactory radio reception in 
homes. Recent developments would seem to indi- 
cate that in a set having the proper characteristics, 
the maintenance department of industrial plants 
will have an extremely useful tool. 

A few days ago an engineer discovered by the 
use of a portable receiving set that a medium-sized 
direct current motor driving a fan was not operat- 
ing properly. Subsequent investigation showed 
that one of the commutator bars was low. 

In another case, a manufacturer of radio sets 
discovered a number of cases of incipient trouble 
with motors, while seeking to clear up interference 
that was annoying when new sets were being tested. 

In both of these instances a simple regenerative- 
circuit set of rather low sensitivity was employed. 
The defective motors were located easily, and 
without the necessity of getting close to them. 

Much work will doubtless be required to deter- 
mine the possibilities and limitations of this new 
tool, but the advantages which it offers warrant 
careful study. The editors will be glad to learn the 
results obtained by any readers who have used 
receiving sets for checking up the condition of 
electrical equipment. 





Clean Bearings Seldom Are Out of Repair 


COATING of grease and dust on a bear- 
ing may be the direct cause of a fire. A 
clean, iron surface on a bearing dissipates heat with 
sufficient rapidity so that the ignition point is sel- 
dom reached. Grease, oil or dust over the bearing 
speeds up ignition, often to the point of a flash 
fire or, depending on the nature of the material, an 
explosion. 
“The very effort necessary to cleanliness creates 
a higher morale. Pride on the part of the owners 
and managers carries down through the ranks. 
Clean bearings seldom are out of repair. The 
pride that induced cleanliness insures a smooth 
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running bearing, while the bearing that is buried in 
grease and dirt runs until it is too hot to continue.” 

Industrial operating men may well ponder over 
the above statement of Eugene Arms, Manager, 
Mutual Fire Prevention Bureau, Chicago, IIl., at 
the recent National Safety Congress, while discuss- 
ing the relation of good housekeeping to fire 
prevention. The elimination of a fire hazard, 
however, is not the only reason for keeping clean 
the power transmission equipment. 

Dirty bearings (excepting, of course, those in 
the industries in which dust abounds, such as 
cement manufacture and a few others) usually 


indicate neglect, and neglect generally spells trouble.. 


If the bearing is inspected and serviced regularly 
and properly and the oiler has the right attitude 
toward his work, the accumulation of dust or lint 
is removed.so that it cannot enter the bearing when 
servicing. Even anti-friction bearings lubricated 
by the pressure gun system should be wiped off to 
prevent dirt which has settled on the grease or oil 
fitting from being forced into the bearing. 

Some serious fires have resulted from neglected 
and dirty bearings; however, the monetary value 
of the lost time and interference with production 
from this same cause probably exceeds the loss 
from fire. Thus the necessity of keeping bearings 
clean applies to every type of plant, even though 
the dusts are not combustible. Also, “‘a good oiler 
is known by the bearings he keeps in service.” 


How Many of Your Belts Are 
Overloaded? 


ROBABLY 90 per cent of all trouble with 

belts is caused by overloading. This opinion 
was recently expressed by an engineer who has 
had many years of experience in designing indus- 
trial power drives. In explanation of this state- 
ment, he pointed out that much still remains to be 
learned about the transmission of power by belts. 
Thus sheer ignorance leads to many errors in 
calculating the size of belt required for a given 
application. 

Again, differences in the quality of the leather, 
and variations in the tanning process and subse- 
quent treatment, make a great deal of difference 
in the power-transmitting capacity of belts. This 
is one of the reasons why one belt may be able 
to pull a given load with a fair margin of safety, 
whereas another belt of the same width and thick- 
ness and to a casual glance apparently identical 
in every way, will fail long before the other one, 
under the same load. 

It is unfortunate, not to say inexcusable, that 
responsibility for overloaded belts frequently rests 
with the designers of machines, who provide their 
equipment with pulleys that are too narrow, or too 








small in diameter, or both. When the design of 
the equipment is such that larger or wider pulleys 
can not be used there is nothing to do but make the 
best of a bad situation, and accept belt trouble and 
short life as inevitable, unless some other type of 
drive can be employed. 

Failure to realize that putting new machines on a 
lineshaft, increasing speeds, and otherwise chang- 
ing operating conditions may seriously overload the 
belt drives, is another prolific source of trouble. 

A belt of good quality, when properly loaded and 
cared for, will give a good many years of trouble- 
free operation. Whenever a belt does not perform 
in. this: manner, it is the part of wisdom to de- 
termine whether that belt is being loaded: beyond 
its capacity. 


Study Effect of Rearranging Equipment 
On Power Drive Layouts 


NCREASED production schedules frequently 
make it necessary to rearrange production 
machines, or add new units. From the production 
standpoint such changes may be simple and easily 
accomplished, but they often present power drive 
problems that need careful attention. 
Any rearrangement of machines should be pre- 
ceded by a close study of its effect on the existing 


- methods of driving them, unless individual drive 


is used throughout. In this case overloading of 
feeders is one of the main points that requires 
checking. However, when machines are driven in 
either large or small groups from lineshafts, the 
question of overloading, or making existing equip- 
ment fit the new conditions becomes of prime 
importance. Even so simple a procedure as speed- 
ing up a lineshaft should not be regarded as of no 
consequence. An increase in speed or the addition 
of one new machine may overload a belt drive sufh- 
ciently to cause no end of trouble. 

Again, decreasing the center distance between 
shafts may, by reducing the arc of contact on 
the small pulley, lead to excessive belt slippage 
and wear. 

Oftentimes the troublesome and expensive drives 
that can be found in almost any plant can be traced 
to changes that were hurriedly made to meet pro- 
duction demands. ‘The wishes or needs of the 
production department must, of course, be given 
careful consideration, but that is not sufficient 
excuse for installing makeshift drive arrangements, 
or attempting to lay out a satisfactory drive under 
impossible conditions. 

An emergency may justify the use of makeshifts, 
but there is no hope of obtaining trouble-free 
service from power drives or other equipment that 
is installed or operated without regard to good 
practice. 








































































QUESTIONS 


Who Can 


Answer These? 





Adjusting Double-Reduction 
Chain Drive 


I have three shafts connected by 
two silent chains which must operate 
with fixed center distances between the 
shafts. This does not permit shifting 
the shafts for adjustment of the dis- 
tances between them to compensate for 
wear or stretch. The drive will operate 
satisfactorily with a new chain for a 
year or two but after that it causes con- 
siderable trouble. Could any reader offer 
any suggestions on overcoming my diffi- 
culty with this drive. 

Chicago, Ill, N, 3. WN. 


—_———_@——_—_. 


Difficulty With Arc 
Welding Rods 


Frequent trouble with one or more of our 
arc welding machines, which operate 
from 10 to 15 hr. per day, is due to the 
weld rods suddenly becoming red hot 
from tip to handle. The result is that 
instead of the molten metal on the end 
of the rod adhering to the weld, it only 
drops off to lay on the surface. Although 
we have found out that a machine giv- 
ing trouble will run properly after a 
5-min. shutdown, several tests failed to 
reveal the cause of the trouble. We shall 
appreciate readers telling us the reason 
and remedy of our difficulty. 

Harvey, Ill. mJ. B. 





Transformer Core Inspection 


In order to make room for some new 
equipment we wish to move some of our 
transformers. The proposed location for 
them will cause some _ inconvenience 
whenever the transformer cores are re- 
moved. So we are interested in learn- 
ing from readers how often the cores 
should be removed. Also, what methods 
are used in inspecting and cleaning the 
cores? 

New Orleans, La. BP. HH. 





Determination of Power Factor 
for Synchronous Motor 


We have a 170-hp., 220-volt unity power 
factor, synchronous motor that operates 
at 50 per cent of its rated load. When 
the maximum excitation current of 8.1 
amp. is employed from its direct-connected 
exciter, a leading power factor of 70 to 
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and Answered 


by Readers 





Here is a place where you can get some inside infor- ‘ r= 


mation when you get stuck. The only restriction is that 
you do a good turn to the other fellow when he asks @ 


question that you can " 
answer from your ex- CQroieal CAC 


perience. 


80 per cent is obtained at the motor, and 
at unity power factor the excitation cur- 
rent is 5 amp. As the plant power factor 
is 86 per cent when this motor is not 
operating, I shall be pleased to have 
readers explain the method of determin- 
ing the proper power factor at which to 
operate this motor. 

Chicago, IIl. H. &. 


——__>—_—_ 


Voltage Regulation of 
Three-Phase System 


Assume equal spacing between all three 
lines of a three-phase line having two 
induction-voltage regulators of 10 per 
cent rated regulation at the receiving 
end. If a balanced load is increased in- 
definitely, will each phase continue to 
receive the same amount of automatic 
regulation; that is, hold the same regu- 
lated voltage until both regulators reach 
the maximum boosting position? If not, 
how much regulation per phase can be 
given by this connection of regulators 
with indefinitely increasing balanced 
load? The connection of regulators re- 
ferred to is this: In a three-phase line, 
ABC, regulator No. 1 is connected with 
its series coil in line A, and the poten- 
tial terminals connected across phase 
AB; so that if a test were made with 
the regulator rotor in a boosting posi- 
tion and line C entirely removed from 
source to the load during this test, phase 
AB voltage would be boosted. No. 

















regulator is connected with its series coil 
in line C, and the potential terminals 
connected across phase BC; so that a 
test made with the regulator rotor in a 
boosting position and line A entirely re- 
moved from the source to load during the 
test would show the voltage of phase BC 
to be boosted. We shall appreciate read- 
ers giving vector diagrams to illustrate 
the points in question. Also, is the two 
voltage-regulator system of regulation in 
three-phase circuits considered superior 
to three single-phase regulators elec- 
trically as well as eccnomically. 
Beardstown, IIl. F. H. L 






























Size of Leads for Secondary of 
Instrument Transformer 


On our incoming lines we have an inclosed, 
tank-type metering outfit which contains 
200 .volt-amp. instrument transformers 
serving a G. E. DS-6, polyphase watt- 
meter. We have had so much trouble 
from fluctuating power that we want to 
obtain a graphic record of the load and 
‘voltage, but it will be necessary to install 
the meters 2,700 ft. from the metering 
tank. Will readers tell me if this can be 
done without affecting the registration 
of the watt-hour meter, and what size 
secondary circuit will be required to com- 
pensate for the drop, so that true regis- 
tration will be obtained with the graphic 
meters? 
Worcester, Mass. D. EB. M. 
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Received to Questions Asked 








What Determines Minimum 
Thickness of Brushes? 


I recently tried to eliminate sparking on 
a d.c. compound-wound generator by re- 
ducing the thickness of the brushes from 
3 in. to 4 in. This reduced the sparking, 
but the commutator became so hot that 
it turned blue. Will readers please tell 
me (1) what limits the minimum thick- 
ness of brushes for d.c. motors or gen- 
erators, and (2) how can I overcome this 
heating without using a thick brush 
which will again cause sparking? 

New Haven, Conn. a. R. B. 


NSWERING the question by 

J. R. S., if the machine in ques- 

tion is of an old type—that is, 
made before 1910—it is more than 
likely that it has no interpoles, and if 
it gave satisfaction prior to the investi- 
gation and experiments by J. R. S., the 


trouble probably lies either in the brush 
spacing or setting, the quality of 


/brushes, the field or the armature sec- 


tion. However, if the machine has al- 
ways given a certain amount of spark- 
ing trouble, it may not be possible to 
eliminate the sparking entirely, because 
of faulty design. 

One of the best things to do in a case 
like this is to ascertain if the brushes 
are secured in their neutral position. 
This is important and should be given 
careful attention, because the moving 
of some brush holders only a fraction 
of an inch out of the neutral position 
will cause sparking of the brushes. __ 

One way of testing the neutral posi- 
tion is to operate the machine under 
load and then move the brushes until a 
minimum amount of sparking results. 
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On commutating-pole machines the 
electrical neutral should be accurately 
located and a voltmeter should be em- 
ployed to determine the running posi- 
tion of the brush holder. When mak- 
ing such a test the voltmeter terminals 
should be connected on either side of 
one main pole. During the test the 
brushes are raised and the armature 
remains stationary. 

After the shunt field is excited to 
about one-half the normal voltage, the 
circuit should be quickly broken. As 
the transformer action induces a cur- 
rent when the field circuit is opened, a 
voltage will be indicated on the meter, 
preferably a 5-volt meter, either in a 
plus or minus direction according to the 
side of main pole centers these connec- 
tions are made. By moving the volt- 
meter terminals a point will be found 
where no voltage will be indicated when 
the field circuit is broken. The brushes 
should now be set at the neutral point 
thus determined. 

If a thinner brush is employed, it 
will, of course, be nécessary to use a 
brush with a lower resistance. In 
J. R. S.’s case I believe that the narrow 
brushes have not sufficient capacity and 
consequently overheat. 

Although excessive brush tension will 
also cause them to heat, on non-com- 
mutating pole machines brushes of a 
higher resistance are generally neces- 
sary. Usually on non-commutating ma- 
chines the brush contact resistance is 
from 0.3 to 1 volt, but, of course, when 
the brush heats up, the contact resist- 
ance is lessened. In this case more cur- 
rent flows when passing from one seg- 
ment to another and the brush has a 
greater tendency to heat. A brush cur- 
rent density of about 35 amp. per sq.in. 
should be the maximum amount of cur- 
rent allowed to flow through them and 
a brush tension of from 2 to 3 lb. should 
be sufficient. Gravy H. Emerson. 
Birmingham, Ala. 





Charging Storage Batteries 
From Exciter 


In our plant we have a combination signal 
and fire alarm system operated from 
three 6-volt, lead batteries connected in 
series. Instead of sending them out 
every month, I want to charge them from 
the 125-volt exciter on our generator, 
which is in continuous service. In order 
to lower the voltage for charging I want 
to use a number of spare cast-iron grids 
that are kept on hand for a 50-hp. motor. 
Will readers, therefore, suggest a method 
of determining the resistance per grid, 
so that I can determine how many to 
use? uC; 8. 
Grenada, Miss. 


R.C.B., the value of the fixed re- 
sistance may be determined in a 
general way as follows: 

Obtain from the battery manufacturer 
complete details regarding the battery: 
that is, what should the normal, con- 
tinuous charging rate be, or the trickle 
charge rate be, if these batteries are not 
to be used continuously for any ex- 
tonded period of time. 

Since the maximum voltage of a 6- 
volt battery will not exceed 7.5, it will 


Recs. to the question by 
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Fig. 1—This arrangement of two re- 
sistors allows a high or a low rate of 


charge. 





be necessary to provide a minimum re- 
sistance to take care of 125 — 7.5 = 
117.5 volts at the ampere rate given to 
the battery; so 117.5 divided by this rate 
will give the minimum resistance in 
ohms to be used. 

At the trickle charge rate, the battery 
potential will be practically 6-volts; the 
resistance in circuit will then be required 
to take care of 125 — 6 = 119 volts. 

Assume, for example, when the re- 
sistors are connected as shown in Fig. 1, 
that the maximum charging rate will be 
5 amp. Then a resistance of 117.5 — 5 
= 23.5 ohms will be required, and if the 
trickle charge was 0.5 amp., a total re- 
sistance of 119 — 0.5 = 238 ohms will 
be needed. It is clear, of course, that 
the added resistance for the trickle 
charge rate of 238 — 23.5 = 214.5 
ohms would have only a continuous 
capacity of 0.5 amp., and, therefore, 
could be made up of a resistor of the 
tubular type. It is necessary, usually, 
to arrange the charging circuit so that 
the sections of resistance may be 
switched in as required. 
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Fig. 2—How to connect a grid to find 
its resistance. 





The resistance per grid could be de- 
termined by connecting a lamp bank or 
water resistance in series with the grid 
or group of grids, as indicated in 
Fig. 2, and also inserting an ammeter 
in the circuit. When the current is flow- 
ing measure the voltage across the grid 
or grids. The resistance may then be 
calculated from the formula R = E ~ 
I; when R = resistance in ohms, E = 
volts, and I = amperes. 

C. Otto von DANNENBERG. 


Electrical Division, 

General Engineering & Management Cor- 
poration, 

New York, N. Y. 


NSWERING the question by 
R.C.B., perhaps the simplest way 
of determining the resistance of 


the cast grids, which R.C.B. wishes to 
use as charging resistors, is that com- 
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monly known as the drop of potential 
method. 

With this method a grid or number 
of grids may be connected in series, and 
a current passed through them, either 
from the exciter or from the batteries 
supplying the signal circuits. 

While this current is flowing, the volt- 
age across the grid or grids is measured 
with a voltmeter and at the same time an 
ammeter reading should be taken. From 
the simultaneous voltage and current 
readings, the resistance may be de- 
termined from the formula, resistance = 
voltage -- amperes. V. E. JoHNSON. 
Milwaukee, Wis. 


EPLYING to the question by 
Recs. the resistance of the grids 

can be measured by connecting sev- 
eral grids in series with the 18-volt bat- 
tery, adjusting the number of grids used 
until about 10 amp. is flowing through 
the grids. Then to obtain the resistance 
of the grids in ohms divide the voltage 
drop across the grids by 10 amp. The 
resistance per grid may now be de- 
termined by dividing the number of 
ohms thus found by the number of grids 
used. It is probable that R.C.B. will 
find the grids too heavy for the purpose 
he has in hand. If so, I would suggest 
the use of one of three other methods. 

A serviceable resistance for the work 
can be made by coiling about 20 ft. of 
No. 20 Nichrome or Chromel A wire 
connected in series with a charging cir- 
cuit and wound on an insulator. 

If a 1,000-watt radiant heater is con- 
nected in series with the charging cur- 
rent, it would allow just about the 
proper amount of current to flow from 
the 125-volt line to the batteries. 

As a means of charging the batteries 
continuously, even when being used, one 
125-volt, 8-cp. lamp may be connected in 
each of the two lines leading from the 
exciter; in this way the voltage between 
the signal wiring and ground is reduced. 


Chief Engineer, J. F. Morean. 
Mercury Mills Ltd., 


Hamilton, Ont., Can. 
“_N ANSWER to the question by 
] R.C.B., although the resistance of a 
grid may be determined in several 
ways, I will mention only two ways. 

If a voltmeter and an ammeter are 
available, the resistance of a grid or a 
group of grids may be determined by 
noting the voltage drop around the grid 
or grids and the amount of current flow- 
ing. The resistance can then be calcu- 
lated from the formula, R = E ~ I, 
when R equals resistance in ohms, E 
equals voltage and I equals current. 

In case an ammeter is not available, 
but a voltmeter is, then the resistance of 
a grid may be determined by connecting 
it in series with a known resistance. 
When the current is flowing, determine 
the voltage drop around the known re- 
sistance. Then the amount of current 
flowing can be determined from the 
formula I == E~R. Next determine 
the voltage drop around the grid. The 
resistance of the grid may be determined 
by dividing this voltage by the current 
flowing, in the circuit, as determined 
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by employing the known resistance. 

As a means of varying the charging 
current, taps may be connected between 
the grids. These leads may then be con- 
nected to a short-circuiting switch or 
switches. 

If the charging current should be in- 
terrupted at any time, current would 
flow from the batteries. So to prevent 
this some device should be installed to 
open the charging circuit whenever the 
charging current fails. 

Lansdale, Pa. Horace TUuRVILLE. 


R.C.B., I would suggest, as a con- 

venient method, the use of a bank of 
lamps instead of the spare grids. With 
a bank of 120 to 125-volt, 32-cp., car- 
bon lamps, a maximum of 10 amp. for 
the charging current is available. By 
this method it is possible to apply a 
charging current of from 1 to 10 amp., 
without the use of an ammeter, by sim- 
ply screwing in the desired number of 


[: ANSWER to the question by 


lamps. E. J. ELvisu. 
Kaminstiquia Power Co., 
Fort William, Ont., Can. 

—_——_>_—_— 


Repulsion-Induction Motors 
Fail to Start 


Several new 3- and 4-hp., 119/220-volt, 
single-phase, repulsion-induction motors 
operated satisfactorily for a few months, 
but now they either fail to attain full 
speed or refuse to start even under no 
load. Sometimes when the armature is 
turned over so that the brushes touch a 
different bar, the motor will start. The 
commutators are not rough or badly 
blackened, and tests indicate that the 
motors are in good condition. A receiver 
test, made when the short-circuiting de- 
vice is removed, indicates that there are 
no open circuits in the armatures. Dead 
spots on the commutator do show up, but 
when it is turned over a few bars, these 
dead spots give a good test and the parts 
which previously indicated a good test 
give a poor one. Operating these motors 
under ideal voltage conditions does not 
help to cure the trouble. Will readers 
please suggest the cause and remedy for 
the trouble with these motors? 

Quebec, Can. W. S. B. 


EPLYING to the question by 

W.S.B., the voltage at the motor 

should be checked because the 
power of an a.c. motor varies as the 
square of the voltage, and occasionally 
low voltage causes trouble. Usually 
these motors are designed to operate 
satisfactorily if the voltage does not 
vary over 10 per cent. Transformers 
with poor regulation sometimes cause 
‘ trouble with this type of motor. 

The motor should be checked care- 
fully for poor contacts and loose con- 
nections, and the governor mechanism 
should be examined and tested to see 
whether it functions at the proper time. 
Occasionally the governor mechanism 
needs to be adjusted to suit the load. 
Worn bearings, which cause a roaring 
sound when the motor is started, will 
cause trouble, although the rotor may 
not be rubbing on the stator. 

The brush setting may need adjust- 
ing. This can be done while the motor 
is running by loosening the setscrew 
and then moving the brushes until the 
correct position is found. After the 
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brushes have been set, their position 
should be marked. With fractional 
horsepower repulsion-induction motors 
special care should be taken to make 
certain that the brushes are making 
good electrical contact with the com- 
mutator bars. 

If the motor still continues to give 
trouble, the windings must be tested, 
and several tests should be made: 
namely, for grounds between wires and 
frame, and for open circuits, and shorts 
between wires. 

Gravy H. EMERSON. 
Birmingham, Ala. 





Interpretation of Graphic 
Meter Record 


I have run several tests on a gear-driven 
duplex plunger pump and should like to 
know why the graphic wattmeter records 
are as shown below instead of being a 
straight line, thus indicating a steady 
power input. The cranks on opposite 
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sides of the gear are set at 90 deg. Wi:l 
readers please tell me whether such a 
chart is normal, or is due to defects in 
the meter, or in the pump or motor. 
Also, can grapic meter records be used 
to detect or locate pump troubles? 

Detroit, Mich. Ss. 

















the chart indicates to me that there 

is some obstruction in one valve or 
passage at one end of one cylinder. 
The high points in the chart accom- 
panying the question are probably due 
to the extra power needed to force the 
water past the obstruction. Although 
there may be a faulty valve in one of 
the cylinders, I doubt it. 

The accompanying illustration shows 
a section of a chart taken by a watt- 


I: ANSWER to the question by S. B., 


meter connected to a motor-driven, 
three-cylinder, single-acting plunger 
pump. Before investigating the per- 


formance of this pump we decided, after 
examining the chart and the action of 
the pump, that the suction valve on one 
cylinder did not feed properly, thus 
causing the irregularity in the cycles 
indicated by the curves on the chart. 
When charts are taken of rotary and 
centrifugal pumps, the curve should be 
approximately flat. Trouble in pumps 
of this type is more difficult to detect 
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of a three-cylinder, single-acting 
plunger pump. 








Vol.85, No.11 








than in reciprocating ones. It is pos- 
sible, however, for an experienced man, 
when furnished with the characteristics 
of the pump, to determine approximately 
when a centrifugal pump is discharging 
its usual amount of water. 


Plant Engineer, H. D. Fisuer. 
New Haven Pulp & Board Co., 
New Haven, Conn. 


the graphic meter record curve is 

a good one for certain types of 
duplex pumps. In fact, any type of pis- 
ton pump or compressor when in good 
condition should make a curve as good 
as the one shown with the question. 

It will be noticed from the curve on 
the meter that on the intake or suction 
stroke the power consumed is small but 
increases at the beginning of the dis- 
charge or compression stroke until the 
piston has reached the end of the stroke. 

If either the suction or discharge 
valves were intermittently sticking open, 
the curves would be irregular, or if 
one cylinder were doing more work 
than the other, every other curve would 
be different, in which case the pump 
would not work evenly. With a cen- 
trifugal or rotary pump, however, a 
curve that is nearly flat or straight 
should be obtained whenever the load is 
approximately constant. 

Los Angeles, Calif. 4 W. BANTAU. 


R teen G to the question by S. B., 





Emergency Lighting from 

Current Transformer 
We have a 440-volt motor in service at a 
considerable distance from the 110-volt 
lighting system. In the one phase of the 
motor circuit there is a 20:5-amp. cur- 
rent transformer for operating overload 
trips. Inasmuch as we do not want to 
extend the lighting system for only one 
lamp, and do not wish to install four 
lamps in series, will readers tell me 
whether I can cut a lamp in the secondary 
circuit of the current transformer? If 
so, what size and type of lamp should be 
used? 2. FR. 
Superior, Wis. 


the questioner is cautioned against 

attempting to accomplish the result 
desired without due consideration of the 
factors involved. 

The voltage on the secondary side of 
a current transformer varies in value, 
depending’ on the motor load. There- 
fore, even for a fixed load, the voltage 
may be very low, although, for instance, 
a 20:5 ratio transformer were operated 
at a 10-amp. load. Since the normal 
rating of such a transformer is about 
50 va., the voltage would be, neglecting 
other factors, not more than 10 volts 
maximum at full load, and this, of 
course, would vary with fluctuating 
loads. 

If the lamp was connected directly 
across the secondary of the transformer, 
in multiple with some other device, it 
would interfere with the operation of 
that device; if connected in series, there 
would be the danger of the lamp open- 
circuiting and thereby on account of the 
high voltage induced at the secondary 
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terminals, possibly causing damage to 
the current transformer. 

It might be possible to get a special 
low resistance lamp to give a more or 
less satisfactory result, but in any event 
the result obtained would be a poor one. 

If the expense of installing a 440:110 
potential transformer is too great, a 
comparatively cheap way of accomplish- 
ing the desired result would be to con- 
nect a 110-volt lamp in series with a 
tubular resistance across the 440-volt 
leads. This construction would require 
two sockets and a resistor that could be 
screwed into one of the sockets; the cir- 
cuit to be arranged so that the resistor 
was in series with the lamp. The Ward 
Leonard Co., as well as other manufac- 
turers, could furnish such a type of re- 
sistor at a small expense. 

It would even be better to install four 
110-volt lamps in series rather than at- 
tempt, in any way, to make use of a cur- 
rent transformer’s secondary circuit for 
such a purpose. 

C. Otto von DANNENBERG. 


Electrical Division, 

General Engineering & Management Cor- 
poration, 

New York, N. Y. 


A.K.R., do not attempt to install a 

light in the secondary circuit of a 
current transformer. To do this will 
prevent the protective apparatus con- 
nected in the secondary circuit from 
functioning properly. In addition to this 
disadvantage probably insufficient light 
will be obtained and in case the lamp 
burns out, the transformer will build up 
a voltage that may injure the trans- 
former as well as the operator. 

To furnish light for this installation it 
may be advisable to install a 440:110- 
volt transformer. A transformer suit- 
able for this work, which is small, com- 
pact and air cooled, may be obtained at 
a reasonable cost from several manufac- 
turers of electrical equipment. 


Guy H. WINTERSTEEN. 
Cleveland, Ohio. 


Rice a to the question by 


A.K.R., it is not practical to install 
a lamp in the secondary circuit of a 
current transformer. 

To place a lamp across the sec- 
ondaries of this current transformer 
will, in reality, as far as the lamp is 
concerned, act about the same as though 
the lamp was cut in series with a line 
leading to the motor, except that the cur- 
rent available in the secondary of the 
current transformer is only one quarter 
of the motor current, as the ratio of the 
current transformer is 20:5. So, as the 
load on the motor varies, the current 
supplying the motor will vary, thus caus- 
ing the current in the secondary of the 
transformer to vary. These changes 
will cause the current available for the 
light to vary anywhere from 0 to 5 amp. 
Also, when the motor is stopped it will 
not be possible to light the lamp, and 
when the motor is running, I doubt if 
the light from the lamp will give sat- 
isfaction. 

Probably the most inexpensive method 
of furnishing light at the motor can be 
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accomplished by connecting two 220- 
volt lamps in series across one phase of 


the power circuit. A. C. BARKER. 
Chief Electrician, 
W. S. Libbey Co., 
Lewiston, Me. 
——————_>__— 


Location of Motor Pinion 


Is there a preferred location of the 
motor pinion with respect to the driven 
gear? The accompanying diagram shows 
four different drive arrangements, one 
having the motor pinion on top of the 
driven gear, another with the pinion at 
the bottom, and others with the pinion 
on either side of the gear. The direction 
of rotation of the gear and pinion is in- 
dicated by the arrows. Which of these 
locations if preferred from the standpoint 
of stress on the motor frame and on the 
foundation bolts, lubrication of gear and 
pinion, and ease of maintenance and in- 
spection? Are they all equally good? I 
should like to have some of our readers 
discuss this question, and give me the 
benefit of any experience they may have 
had with such a problem. 

Landgraff, W. Va. LOA Ag: 


HE accompanying force diagram 
shows the lines of application of 


the two forces of a pair of mesh- 
ing spur gears. This, I believe, will 
help U. J. S. to get a better understand- 
ing of his gear drive problem. 
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Application of the forces or pres- 
sures of a pair of meshing spur 
gears. 








The tangential force, P, is calculated 
from the formula: P = (63,000 X hp.) 


= (rpm. X R) 
Where hp. = horsepower of motor. 
r.p.m. = revolutions per minute of 
motor. 


R = pitch radius of motor pin- 
ion in inches. 

The angle @ is equal to 14.5 deg. plus 
3 deg. The tooth contact angle, also 
known as tooth pressure angle, is 14.5 
deg. for involute cut teeth, which are 
most generally used. The friction angle 
is assumed to be 3 deg., which, with the 
14.5 deg. added, equals 17.5 deg. 

The force S, tending to spread the 
two gears, due to the tooth pressure 
angle, is equal to: S== P X tan @. The 
resultant pressure JT can be found 
graphically or by calculating T = 
V P + S. The arrows indicate the 
direction of the force. The pressure T 
is that which acts on the bearing of the 
motor and in the direction as shown by 
the dotted line. 

Motors, except the ball- and roller- 
bearing types, are generally equipped 
with ring-oiled sleeve bearings. Be- 
cause of the nature of the design, ring- 
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oiled bearings have the upper half cut 
to take the oil ring. This reduces the 
bearing surface to some extent, al- 
though it is taken into consideration in 
the design of the bearing; however, 
there is more bearing surface in the 
lower half and therefore the arrange- 
ment B, as given by U. J. S., would be 
more desirable. The lubrication. condi- 
tions are improved in this arrangement, 
because the oil is fed over the shaft 
which wedges the oil between the shaft 
and bearing in the direction of rotation. 
The stress on the motor bearing and 
frame is down 17.5 deg. from the ver- 
tical, which will aid in holding the 
motor in place. The drive shown in A 
of his diagram gives the reverse con- 
ditions just mentioned for position B. 
By turning the force diagram to suit 
arrangements C and D, it will be noted 
that the resultant pressure is toward 
the side of the motor, thus requiring 
the motor to be doweled in place. Split 
bearings are most likely used on the 
gear shaft, however, and the pressure 
would be toward the split or joint be- 
tween the two bearing halves. Wear 
would start at this point and would be 
more rapid than if the pressure were 
directed toward the more solid upper or 
lower halves of the bearing. In prac- 
tice all the arrangements shown are 
used with equally good results, although 
preference should be given to arrange- 
ment B, where possible, for easy main- 
tenance, inspection, lubrication and good 
mounting. E. H. Laas. 


Engineering Department, 
The Cutler-Hammer Mfg. Co. 
Milwaukee, Wis. 


HE gear arrangement shown at 

B in the diagram accompany 

U. J. S.’s question is to be pre- 
ferred, because with this arrangement 
there is a downward thrust on the bear- 
ings of the shafts supporting the gears, 
whereas the arrangement in diagram A 
produces an upward thrust on the bear- 
ings and consequently increases the 
load on the holding bolts and the bear- 
ing caps. 

From a lubrication standpoint the 
arrangement at B is also to be pre- 
ferred when the gears are enclosed in 
a sheet metal or cast-iron gear case 
with its dividing line along the center 
line of the gears, thereby preventing 
leakage of oil. With this arrangement 
the rotation of the gears is such as to 
lift the oil a shorter distance to the mesh 
line than is the case with the arrange- 
ment shown at A. 

Ordinarily it is much easier to in- 
spect and maintain gears mounted hor- 
izontally than is the case when one gear 
is above the other, because covers can 
be removed without disturbing the bear- 
ings. Another difficulty encountered 
with the vertical arrangement is that 
when the bearings wear there is danger 
of throwing the gears off the mesh line, 
and if the upper bearing should wear 
more than the lower one, there would be 
a tendency to crowd the teeth together 
and cause faulty operation. 


Chief Engineer, C. E. ScH1rMer. 
Toledo Crane Co., 
Bucyrus, Ohio. 








































































How an Electric Heater Lowered 
Cost of Heating Water 


— heat has been adopted 
for heating bath water on holidays 
or other days when most of the em- 
ployees of the Valier Coal Co., Valier, 
Ill., are not working. 

This addition to the existing heating 
system was found necessary because of 
the high cost of furnishing hot water 
to the maintenance and construction 
men, who frequently have to work out- 
side of regular working hours. 

Hot water during regular working 
hours is provided for 600 men from a 
steam-heated system. The operation of 
this system requires 5 tons of coal per 
day and the services of three firemen, 
thus entailing an expense of $34.25 
per day. 

As only about 15 maintenance and 
construction men are employed, it was 
deemed advisable to install an electric 
water heating unit, which is capable of 
providing hot water for 50 or more 
men. With this electric heating system 
the water reaches bath temperature in 
three minutes after the current is 
turned on. 

Some of the equipment to be provided 
with hot water consists of seven hot- 
and-cold showers. The water is heated 
in a 235-gal., heat-insulated, hot water 
tank by six 5,000-watt, 220-volt, helical 
sheath-wire immersion heating units 
furnished by the General Electric Co. 
Heating is governed by complete ther- 
mostatic control, and the installation is 
so arranged that it will not interfere 
with the heating of water by steam. 

It has been found that the cost of 
electrically heating the water on idle 
days is about $7.65, which means, of 
course, a substantial saving over the 
steam system method of heating water 
at such times. 


—_~——_—— 


Installation of Safety Lock on 
Pedal-Operated Machine 


oe time ago I was asked to de- 
vise some sort of positive method 
for preventing operators of punch 
presses from getting their fingers caught 
under the dies. On these presses the 
operation of the die is controlled by 
a foot pedal. In one particular plant 
where I was engaged various mechani- 
cal devices had been tried out on the 
presses, but none of them proved satis- 
factory. So I built an electric device 
for releasing the foot pedal at the pro- 
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For this section short articles 
describing ideas and _ practical 
methods devised to meet particular 
operating conditions are tnvited 
from readers. The items may 
refer to inspection, overhauling, 
testing, and emergency or special 
installations. 
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The clutch rod is held by the catch 
at D until the lock, C, has been re- 
—. by pushing the two buttons, A 
and B. 





per operating time of the machine. 
The accompanying diagram shows 
how the clutch of a punch press can be 
held open until the operator’s hands 
are clear of the die and the press. 
Buttons A and B should be placed one 
on each side of the machine so that 
it will be absolutely necessary for both 
hands of the operator to be clear of 
the work on the press before the ma- 
chine can be made to operate. When 
both A and B are pushed, an electric 
circuit is completed through the door 
lock C. When the door lock is en- 
ergized, the catch at D is released, 
thus allowing the rod, which engages 
the clutch, to be operated by the foot 
pedal. Cuas. A, PETERSON. 


Chief Electrician, 
Fairbanks Exploration Co., 
Fairbanks, Alaska. 





Simple Method of Constructing 
Steel Guard Rail 


so pet dae gee months ago a truck backed 
off the ramp of our shipping room, 
smashing the fence and the side of a 
freight car. To prevent a reoccurrence 
of this incident, a guard rail was 
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erected, as shown in the accompanying 
illustration. 

It took two men approximately 4 hr. 
to install the posts, which were made of 
4-in. x 3-in. x 4-in. angle iron. How- 
ever, less than 30 min. were required to 
weld the rails to the posts. Two 3-in, 
x 2-in. x §-in. angle irons were used for 
the rail because they happened to be 
stock material. We now have a very 
substantial guard rail. 

A. F. Davis. 


Vice-President, 
The Lincoln Electric Co., 
Cleveland, Ohio 





Generator Overload Relieved by 
Idle Exciter 


A plant was faced with 
. the alternative of either increasing 
their generating capacity or else cut- 
ting down their lighting load. Their 
generator was a belt driven machine 
rated 140 amp. at 115 volts, and when 
the full lighting load was thrown on, 
the ammeter frequently indicated 175 
amp. As a result numerous shutdowns 
were necessary from excessive heating 
and flashing at the brushes. In view of 
this overload, they had been advised to 
get a larger generator but the expendi- 
ture was not approved because the man- 
agement argued that there had been no 
overload the previous Winter. 
_ On my arrival, after I had been called 
in on this job, I found the generator so 
hot that I could not touch the commu- 
tator even though it had been shut down 
for some time. When looking for the 
cause of the flashing I found that the 
heat had been great enough to melt the 
solder out of one of the commutator 
risers, thus opening one side of the two 
parallel windings, and consequently 
throwing all the load on the other wind- 
ing for an overload of 100 per cent. 
After soldering this lead in again, 
I looked around for the cause of the 
overload and found that they had added 
an entirely new machine shop and offices 
during the summer, besides increasing 
their lighting load in the plant itself to 
some extent, which accounted for the 
fact that there had been no overload the 
previous winter. In the engine room, I 
was shown a 550-volt alternator with a 
belted exciter, which had not been used 
for over 5 yr. This fact was apparent 
from the dirty condition in which I 
found it. The exciter was rated 30 
amp. at 125 volts, which was just about 
the right capacity to give relief to the 
main generator. It took me 3 hr. to 
clean that exciter for I had to dig the 
dirt out of the oil wells with a knife. 
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After a thorough clean-up, the small 
exciter was swung up in front of the 
main generator, which was driven from 
the main drive shaft in the engine room, 
and an extra pulley was placed on the 
driveshaft beside that of the main gen- 
erator. The next problem was to con- 
nect the pair of generators so that each 
would take its share of the load. It was 
obvious that they could not be connected 
in parallel, for their characteristics were 
dissimilar; that is, one generated 115 
volts, while the other generated 125 
volts at full load. In addition, a total 
failure of the large generator would 
have thrown the full load onto the small 
one, probably with disastrous results. 

Looking over the main distribution 
panel, I found three small switches, 
strap-connected to the main bus, whose 
total load as read by an ammeter was 
30 amp. After disconnecting these 
straps from the bus, I connected them 
with a pair of No. 10 jumpers to the 
blades of a double-pole, double-throw 
knife switch and to the three switches 
mentioned. 

I wired the small generator to one 
set of terminals of the switch, while to 
the other set of terminals I connected a 
pair of No. 10 jumpers to the 110-volt 
a.c. city mains, so that in case of trouble 
or a shutdown in the generator or shaft- 
ing service would be uninterrupted by 
switching to the auxiliary city service. 
This solved their problem in a simple 
and economical manner. No trouble 
was experienced with the small gen- 
erator for it excited itself at once, which 
speaks well for the machine, considering 
that it had lain idle and neglected for 
5 yr. The ammeter on the large gen- 
erator never goes beyond 140 amp. now, 
while the small machine runs along 
steadily at 30 amp. 

No doubt one large generator would 
have been better in regard to operating 
conditions, in view of future expansion, 
but on the other hand, the cost of a new 
machine was saved by placing into oper- 
ation a piece of equipment that was 
lying idle. The exciter will always be 
ready in this location, however, to be 
put back into service on the alternator 
if it is ever decided to use it again. 

H. G. MIrIican. 


Miami Electrie Service Co., 
Miami, Fla. 
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Application of Lamp Socket as 
Emergency Switch 


ie WAS necessary not long ago to 
connect a number of small motors for 
immediate service in a manufacturing 
plant. As these motors could be started 
without a resistance or a control device, 
nearly any two-pole switch would be 
suitable for this service. However, no 
switches were available, and as we could 
not wait for them to be ordered, the 
plant electrician decided to use lamp 
sockets instead of the ordinary starting 
equipment. 

At first each socket was shorted with 
a brass strip fastened under the tongue 
of the socket, but later the strip was re- 
placed by a fuse plug of the proper size, 
as shown in the accompanying illustra- 
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How a lamp socket and plug fuse can 
be connected to control a 110-volt 
fractional horsepower motor. 





tion. In case of an overloaded or 
grounded motor, the plug fuse would 
blow and thus save the motor. After 
using various kinds of lamp sockets, it 
was found that a pull-chain socket 
shorted with a plug fuse made the most 
satisfactory emergency switch for this 


service. C. V. Hutt. 
Charles City, Iowa. 
—_——4« 


Convenient Method of Keeping 
Charts and Log Sheets 


pd O handy all-steel cabinets are 
used by our company for filing re- 
cording charts and log sheets. The 
smaller one is located near the switch- 
board and the larger one is in the file 
clerk’s office. 

In the cabinet near the switchboard, 
which is shown in the accompanying 
illustration, a supply of charts and log 
sheets is always available. The shelves 
in the upper half of the cabinet, where 
the charts are stored, are two compart- 
ments deep. Each shelf in the lower 





Charts and log sheets are kept in a 
sm filing cabinet, arranged as shown 
ere. 
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half has but one section and one com- 
partment in order to accommodate the 
large log sheets. 

For the purpose of keeping all charts 
neat and uniform in appearance, they 
are handled by the operator on the 
afternoon shift. The names of the engi- 
neer and the instrument on which the 
chart was used are stamped on each 
chart, several rubber stamps being sup- 
plied for this purpose. 

In the larger cabinet in the file clerk’s 
office all of the current year’s log sheets 
and charts are kept together with those 
of the preceding year. This method of 
filing makes possible a quick and easy 
comparison of past and present operat- 


ing data. E. J. Morrissey. 
Chief Electrician, 

Western United Gas & Electric Co., 
Aurora, Ill. 


Savings Effected by Changing 
Electric Light Fixtures 


A: EW type of electric light fixture 
is being used throughout our plant 
because it is cheaper to operate and 
maintain than the old type. The old 
ceiling fixtures had a frosted glass re- 
flector of the semi-indirect illumina- 
tion type, which reflected approximately 
40 per cent of the light against the ceil- 
ing. These old fixtures were installed 
in such a way that it was necessary for 
a man to climb up on steel girders and 
stand on an I-beam to pull a lamp fix- 
ture in where it could be cleaned and 
inspected. From 15 min. to 4 hr. was 
required to change a burned-out lamp 
and 40 min. or more was needed to clean 
the glass reflectors. This method of 
taking care of the lights was hazardous 
both for the repair man and for those 
who walked underneath the fixture while 
it was being cleaned. 

Today all of the old fixtures have been 
replaced by Thompson safety switch 
lamps with an Ivanhoe, R.L.M., 18-in. 
reflector, which is designed to throw 
all the light downward. 

Instead of 750-watt lamps, 500-watt 
lamps are being used. As about five 
lamps per fixture per year are used and 
as the cost of each lamp is $2 less than 
the 750-watt lamp there is a yearly sav- 
ing of $10 per fixture. The reduction 
in size of each lamp, 250 watts, also 
makes a saving in current. As each 
lamp is operated on an average of 11 hr. 
a day, there is a saving of 1,004 kw.-hr. 
per year per lamp, at a cost of 1.5 cents 
per kilowatt-hour. This represents a 
saving of $15.05 in cost of current. 
Therefore, the savings per fixture per 
year amount to $25.05. 

Now that it is no longer necessary to 
climb up on the I-beams for repairs or 
to replace lamps, because the fixtures 
can be lowered to the floor, consider- 
able saving in labor may also be credited 
to the new fixtures. The net cost of 
installing the new fixtures was $31.10 
per lamp. By comparing this figure 
with the saving credited to the new in- 
stallation it is evident that the saving 
in a year nearly pays for the cost of 


the new fixtures. E. J. EtvisxH. 
Maintenance Inspector, 

Kaministiqua Power Co., 

Fort William, Ont., Can. 














































































































































Roller Chain Used on Quarter- 
Turn Drive 


NUSUAL operating conditions 

sometimes make it necessary to 
devise unusual drives. An interesting 
example of this kind may be found in 
the plant of the I. H. Dexter Co. of 
Goshen, N. Y. 

This concern manufactures flexible 
shaft couplings consisting of tooth 
flanged members joined by roller chain 
of sufficient width to cover, between 
the side plates, the teeth cut in the 
periphery of both flanges. 

The flanges on the large couplings 
are faced in a gap-lathe which was 
assembled in the shop. Because this 
machine is used but part of the time, 
nicety of design was sacrificed to utility 
and the lathe stands, rugged but in- 
expensive, a good tool for the purpose. 

It is used as a facing lathe only and 
is fitted with a special cross slide. The 
power feed is unusual and presents some 
features of interest. The feed screw 
runs the full length of the table and 
has the usual ball crank for hand set- 
ting. Power is applied to this outer 
end from above. 

A countershaft runs directly above 
and at right angles to the end of the 
screw and the extended cross slide, and 
advantage was taken of this fact to 
join the shafts by a chain drive. This 
is unique in that it connects the shafts 
at right angles which makes it a quarter- 
turn chain drive. Roller chain is used 
and is practicable because of the long 
centers and the slight flexibility in each 
link of the chain. 

Donatp A. HAMPSON. 


Plant Superintendent, 
Morgans & Wilcox Manufacturing Co., 
Middletown, N. Y. 





Construction of 
Scraper for Cleaning Oil and 
Dust from Shafts 


CCUMULATIONS of. dust and 
grease often make it necessary to 
scrape lineshafts from time to time in 
certain types of plants. A novel scraper 
for this purpose is shown in the accom- 
panying drawing. This scraper is so 
made that it can be adjusted to suit 
shafts of various diameters. The eight 
scraping edges can be used a long time 
between sharpenings. The edge in use 
lines up square and lies flat on the 
shaft even though the handle is held 
out of vertical. 
The handle A is of a length which 
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MECHANICAL MAINTENANCE 


Power Drives 








This department will furnish me- 
chanical details of installation, 
operation and maintenance of 
equipment in the path of power 
service from the first mechanical 
driving element through the aux- 
iliary transmitting equipment to 
all driven machines. 








enables it to be held from the floor. The 
handle is threaded at one end to fit into 
the collar B which is tapped in the 
center to take the scraper-holding-screw 
C. The scraper D is held in place by 
a screw and washer in the end of C. 
To operate this device the screw C is 
turned in or out of the collar B until 
the scraper D extends just past the 
center of the shaft to be cleaned, as 
shown. The operator stands on the 
off side of the shaft so that the rota- 
tion of the shaft is toward the scraping 
edge and pulls down slightly on the 
handle as he walks along the length 
of the shaft. If it would be objection- 
able for the scrapings to fall on the 
floor or machinery a basket arrange- 
ment could be placed on the handle A 
to catch the scrapings as they fall. 
Although the scraper is hardened it 
does not cut into the shaft while clean- 
ing it. However, merely scraping off 





Easily constructed device for scraping 
moving shafts. 

Where accumulations of dust and oil 
on a shaft are undesirable, a scraper, 
such as this, handled from the floor, 
will quickly clean the moving shaft 
without danger to the operator. The 


scraper is adjustable to shafts of dif- 
ferent diameters by turning C in or 
out of the collar B. The scraper can 
be set to the proper shaft diameter 
“d —— before placing on the 
shaft. 

















the dirt soon tends to round the edge 
and the value of the eight scraping 
edges will be apparent. It is only nec- 
essary to remove the small screw and 
washer which holds the scraper D and 
turn the scraper over to get the second 
four edges. The edges are ground fiat, 
as on a wood scraper, and a pull on 
the handle A brings the blade parallel 
and flat on the moving shaft. 

Hamilton, Ontario, Can. H. Moore. 
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Precautions to Take 
When Using White Metal for 
Rebabbitting Bearings 


Bin rebabbitting and fitting of white 
metal bearings is one type of work 
which is largely dependent on the me- 
chanic’s skill and even the best mechan- 
ics fail occasionally. One of the prin- 
cipal pitfalls in this work lies in the 
delicate and unstable chemical compo- 
sition of the white metal itself. If the 
metal is not carefully treated in heat- 
ing and pouring, although the bearing 
may be poured successfully, the re- 
sultant bearing surface may not have 
the wearing qualities expected. 
White metal is not the same as other 
bearing alloys, as the terms are gener- 
ally understood. If the surface of the 
white metal is examined under a mic- 
roscope, a number of hard crystals are 
shown immersed in a plastic material, 
much in the same manner as hard stones. 
are immersed in a plastic tar compound 
in some of the road building materials. 
When installed in a bearing the jour- 
nal presses on the bearing surface and 
the load is carried on the hard crystals; 
however, the plastic material yields and 
allows the load to be distributed evenly 
over the whole surface. This, at least, 
is what should happen in practice but, 
unfortunately, a good texture of metal 
is difficult to form and easy to damage. 
Every white metal alloy has a criti- 
cal temperature and, if it be heated much 
above this point, oxidation of the metals 
occur; this may lead to the inclusion 
of undesirable oxides in the poured 
metal itself. Metal oxides are hard, 
tin oxide approaches the hardness of 
hardened steel; if this oxide is on the 
bearing surface the result will be in- 
creased friction and overheating and 
it is also possible to slightly score the 
shaft. If the metal has been overheated 
a careful stirring as it cools down will 
remove, at least partially, the ill effects. 
Molten white metal should always be 
kept well stirred; otherwise, its va- 
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rious constituents will not be uniformly 
distributed throughout its whole mass. 
The rate at which the bearing is cooled 
off after pouring is important; too 
rapid cooling results in a partial or 
complete prevention of the separation 
of the hard particles. These compounds 
remain partly dissolved and even if 
and when they do segregate, their size 
remains small. Too slow or retarded 
cooling causes excessive growth of the 
harder constituents and a general coars- 
ening of the microstructure; this em- 
brittles the surface. 

The rapidity of the cooling process 
is partly dependent on the pouring tem- 
perature, the temperature of the shell 
and mandrel, and, also, on the surround- 
ing atmospheric temperature. If the 
pouring is done in a cold and exposed 
position, cooling will be rapid; if done 
in a hot room, such as a furnace room 
or foundry, cooling will be slow. The 
bearing shell should be heated before 
pouring, and the atmospheric tempera- 
ture should be moderate; the observa- 
tion of these conditions should help to 
obtain satisfactory results. 

In all babbitting of bearings it is 
important that the shell be thoroughly 
cleaned and tinned before pouring; 
otherwise, the metal may not make a 
tight joint with the inside of the shell 
and shrink away when cooled. Also, 
with a solid union of the metal to the 
shell any heat generated between the 
shaft and the bearing will be conducted 
through the white metal to the shell 
and thence to the metal supports and 
dissipated by the large radiating surface. 
If the cleaning and tinning of the shell 
is not carried out properly, even assum- 
ing that the lining is securely fixed to 
the shell mechanically, the thermal con- 
ductivity will be bad and heat will not 
be transmitted between the white metal 
and the shell as it should be. 


Shefford, W. E. WARNER. 
Bedfordshire, England. 





Mounting Power Transmission 
Equipment Overhead from 
Special Steel Shapes 


HE cost of erection of ground- 
work for mounting overhead equip- 
ment often seems quite high but an in- 
vestigation shows that this is usually 
due to some structural conditions within 
the new building or extension. This is 
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especially so when the building was 
not designed primarily for ease in 
mounting such overhead equipment. 
When such is the case, a considerable 
amount of extra millwright work is 
needed to provide groundwork for sup- 
porting the structural steel or wooden 
stringers to which the overhead equip- 
ment is attached. Millwright labor is 
high and because of its nature cannot 
be rushed. In some instances, this cost 
of erection has had a deterrent effect 
on the selection of lineshaft drives as 
opposed to direct motor-driven machines. 

Plant engineers have found that the 
use of special steel shapes for the sup- 
port of overhead machinery helps to 
keep this cost down. These shapes pro- 
vide a flexibility in arrangement which 
cannot be obtained with wooden or 
standard steel shapes. Also, these spe- 
cial shapes can be installed very easily 
in any industrial building, whether the 
structure is of concrete, of brick and 





Figs. 1 and 2—Methods of mount- 
ing overhead transmission by using 
special steel stringers. 

These two illustrations show how 
Midwest steel stringers are used for 
mounting shafting and motors to the 
steel I-beam ceiling structure. In one 
case the lineshaft is mounted parallel 
to the I-beams and in the other at 
right angles. The ease of erection and 
convenience of moving are two of the 
advantages of this style of structure. 
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Fig. 3—Framework for mounting a 
line of fifteen motors. 


Four men put up this steel ground- 
work and installed the line of fifteen 
10-hp. motors in a day. The motor 
slides are mounted directly on the 
short cross-stringers and so provide 
for lateral adjustment to take care of 
belt stretch. Compare the cost and 
convenience of this method of mount- 
ing with that incidental to the erection 
of overhead platforms for the motors. 





steel, or of the mill type. Figs. 1, 2 and 
3 show applications of these steel 
stringers. 

Many industrial operating men have 
a decided preference for placing motors, 
even up to 20 or 30 hp., on the ceiling. 
They also prefer to have them erected 
in what has always been considered the 
normal position, and therefore they con- 
struct platforms suspended from above, 
for mounting the motors. A motor, 
however, will run just as well upside 
down. There seems to be a growing 
tendency to dispense with the platform 
and attach the motors to the stringers 
in the reverse position. Fig. 3 shows 
a line of 10-hp. motors suspended in this 
manner from steel stringers in a large 
yarn mill. Steel stringers lend them- 
selves to this sort of an installation just 
as well as to the mounting of lineshaft 
and countershaft hangers, as shown in 
Figs. 1 and 2. The stringers and motors 
shown in the illustration, Fig. 3, were 
set up in one day by four men. If 
necessary, this complete installation can 
be moved to another location or the 
units shifted slightly with very little 
time and trouble. 

This steel stringer equipment effects a 
considerable saving in the erection of 
overhead equipment and greatly reduces 
the cost, in contrast to direct motor 
drives. 

The extreme flexibility afforded by 
the use of these steel shapes, which are 
standard for all purposes of supporting 
equipment, greatly facilitates the ma- 
chinery arrangement, particularly for 
new buildings. Irrespective of the rela- 
tive position decided upon for the ma- 
chinery, the line- and countershafting 
can be economically erected in the de- 
sired location under all building condi- 
tions. The necessity for making an 
elaborate transmission layout in the 
draftingroom beforehand is eliminated, 
although a rough layout is always de- 


sirable. P. L. PryIBIL. 
Vice-President, 

Midwest Steel & Supply Co., 

Bradford, Pa, 































































































































Life of Bearings Increased 
by Individual Fit 


T IS a well-known fact that in most 

industrial plants more bearings are 
burned out from lack of lubrication than 
from ordinary wear. For this reason 
it is necessary to keep spare bearings 
in stock for motors on all important 
drives. These stock bearings can be 
used satisfactorily on new motors that 
have had reasonable care, but for all 
general purposes an individual fit should 
be given to each set of bearings, if long 
life is to be expected. 

The responsibility for this important 
work should not be assumed by anyone 
or delegated to anyone other than a 
capable machinist who understands the 
principles involved. The time and 
money required to fit bearings properly 
are well spent in promoting higher eff- 
ciency and operating economy in the 
plant. The reliability of power drive 
equipment depends to a large extent on 
the condition of the bearings. 
Birmingham, Ala. G. H. EMERSON. 





How to Construct Handy Shelves 
For Shop Purposes 


Sig ner FACT that it is easy to nail a 
few boards together and pass them 
off as a shelf or rack probably accounts 
for most attempts at economy in the 
shop. If the matter of shelves or racks 
has been neglected or their purchase in 
the open market disapproved, a very 
cheap and durable shelf can be easily 
constructed in a short time. The ma- 
terial needed consists of angle iron and 
sheet iron, with some bolts and nuts, 
and the necessary tools. 

In laying out the shelf, first determine 
the length and height desired. If the 
height is assumed as 5 ft. and the length 
6 ft., it would be logical to order angle 
iron 16-ft. long to avoid cutting. I have 
found that angle iron 14 in. wide may 
be used for most purposes. On a 16-ft. 
length as shown at A in the illustration, 
measure off 5 ft. from each end and 
mark with a center punch. With this 
mark as a center line to the edge of the 
angle iron, cut out a 45-deg. wedge from 
each side of the mark. When these 
notches are cut in one side of the angle 
iron, it can be bent to shape the frame 
for the shelf, .as shown at B. If the 
cuts in the angle iron have been made 
properly, they will fit when bent to shape 
and then may be welded together for 
strength. Each section of shelf will re- 
quire two of these angle-iron units cut 
to exactly the same length—one for the 
front, and the other for the rear section. 

On a unit 5 ft. high and 24 in. deep, I 
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In the Repair Shop 


This section is devoted to repair 
work on electrical and mechanical 
equipment. Special attention 1s 
given to shop or bench tools and 
short cuts or improved methods of 
handling work of this character. 
Contributions are always welcome. 





have found two shelves practicable for 
most purposes. The frame C for the 
shelf surface is laid out in the same 
manner as the supporting frame, and 
after preparation it is bent to shape as at 
D, with holes already drilled in the angle 
iron for the bolts. The assembly of the 
unit E follows, in which the front and 
rear supports are then bolted to angle- 
iron spacers of the same size and so 
arranged that the supporting spacer is 
used to form a natural shelf support. 
The shelf may consist of an ordinary 
piece of sheet iron, but where heavy 
materials must be supported, }-in. steel 
with a center brace is recommended. 


Chief Electrician, E. J. Morrissey. 
Western United Gas & Electric Co. 
Aurora, Il. 





A simple method of fabricating angle- 
iron shelf units. 

The supporting members of the frame 
and the shelf surface are laid out 
according to the over-all dimensions, 
7 then shaped and assembled as a 
unit, 




























Principal Factors 
Involved in Changing a Motor 
From, Two to Three Phase 


F bdeagesager was given me a short 
time ago concerning the reconnect- 
ing of a 5-hp., 220-volt, 60-cycle, Type 
C.C.L., 24-coil Westinghouse motor, 
connected two-path, two-phase, four- 
wire, for three-phase, 220-volt, 60-cycle 
operation. 

This motor can be reconnected for 
220 volts, three-phase, by cutting out 
approximately 20 per cent of the turns. 
The method of arriving at this conclu- 
sion is as follows: 

The first step in changing from two 
to three phases is to find out what the 
series-delta line voltage would be, and 
next determine the line voltage with a 
series-star connection. Then select the 
most suitable connection from this com- 
bination. 

The formula for changing from two- 
to three-phase, series-delta line voltage 
would be C K V X 0.7, where C is 
the number of paths or circuits in the 
two-phase winding, and V the two-phase 
line voltage. The series-star line 
voltage is found with the following 
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formula: C X V X 1.21, where C and 
V have the same meaning as used 
initially. 

Then the three-phase series-delta line 
voltage should be 2 XK 220 X 07 
= 308 volts. The series-star line 
voltage would be 2 X 220 X 1.21 = 
532.4 volts. 

As 220 volts and three-phase opera- 
tion is required, the best connection is 
a two-parallel star, which means that 
the line voltage should be 532.4 ~ 2 
== 266.2. This is 21 per cent higher 
than the line voltage obtainable under 
normal operating conditions for stand- 
ard equipment. 

To make the change there are two 
things that can be done: First, rewind 
the stator, reducing the turns per coil to 
80 per cent of the present turns and in- 
crease the cross sectional area of cop- 
per 20 per cent. Second, regroup the 
coils for three phase and arrange the 
coils per group so that the phase ins1- 
lation is satisfactory, that is, provide 
one coil at the end of each pole-phase 
group with additional insulation and cut 
out 20 per cent of the coils, which, in 
this case means that 24 & 0.80 = 19 
active coils will be left in. But as 19 is 
not divisible by 3, the number of phases, 
an active number of coils must be se- 
lected that will give an equal number 
of coils in each phase and also permit 
uniform odd grouping. 

If the motor in question had four 
poles there would be 12 pole-phase 
groups, and as a two-parallel connec- 
tion is required, the number of coils in 
each parallel circuit or leg must be 
equal in number. Therefore, in this 
case, the number of active coils would 
have to be 18 for either a four- or six- 
pole motor, which means cutting out 
six coils. 

Cutting out the coils does not mean 
that the rating should be reduced, as the 
coils or turns cut out are excessive and 
are not needed to develop the required 
line voltage. But what is more impor- 
tant is the current carrying capacity of 
the wire on the two-phase coils as the 
current per terminal for a three-phase 
motor is approximately 15.5 per cent 
higher than for the corresponding two- 
phase motor. 

Thus, cutting out the turns does 
not alter the horsepower rating but 
does effect the IR losses and the final 
efficiency and power factor. The three- 
phase rating will then depend upon the 
design of the motor in question, that is, 
if the design is liberal, the horsepower 
rating with the three-phase grouping 
can be higher than where the design is 
close. 

The efficiency and horsepower at the 
reduced rating should be slightly higher 
when coils are cut out, the amount de- 
pending on the design and other fac- 
tors. But, when the turns and size of 
wire are altered correctly, then both 
ratings should be alike. 

This subject is covered in more detail 
in Mr. A. M. Dudley’s book, “Connect- 
ing Induction Motors,” second edition. 


A. C. Roe. 
Renewal Parts Engineering Dept. 
Westinghouse Hlectric & Mfg. Co., 
Homewood, Pa. 
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Bushing Method of Lengthening 
Anchor Bolts 


OT long ago it was necessary for 

us to raise. a machine several 
inches above its original position due 
to changes made in the gearing. We 
were at a loss for a while to know just 
how we could use the same founda- 
tion bolts, which were too short after 
the machine had been raised. After 
considering putting in new bolts, it was 
decided to make a bushing connection 
as shown in the illustration. 






_- Tapped ovt 
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The old foundation bolts were length- 
ened by screwing steel bushings over 
them and then screwing stud bolts 
into the bushings. 





We tapped steel bushings to the size 
of the bolts and screwed them down 
halfway on the original foundation bolts. 
Stud bolts were then made to cor- 
respond to the difference in length and 
these were screwed into the bushings, 
making the original foundation bolts 
the required length. The machine was 
set on the new foundation and put into 
service immediately. Considerable time 
was saved with this method, and we 
feel certain that it is a first-class job. 
Denver, Colo. R. M. THomas. 





Bench Truck for Transporting or 
Repairing Motors 


FACTORY that is motor driven 

throughout has made the bench 
truck shown in the accompanying illus- 
tration, to transport the motors about as 
needed and for use as a temporary work 
bench. The plant has nearly a hundred 
a. c. motors of 24- to 15-hp. rating} in 
use and some spares. 





This bench truck is used for trans- 
porting or for supporting motors 
while making repairs. 
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Sometimes the work to be done con- 
sists of nothing more than putting in a 
duplicate bearing or cleaning out a dirty 
oil well, but the location of the drive is 
such that the work can be better done 
with the motor up where there is suffi- 
cient light and working space. It has 
been found that time is saved by loosen- 
ing the four bolts holding the motor, 
disconnecting the coupling, and getting 
the motor in a convenient position, 
rather than by attempting to do the 
work in a dark and limited space. Also, 
when the motor is up where it can be 
examined carefully, it can be cleaned 
more easily and worn insulation, or 
other defects which would be likely to 
cause trouble later, are often found, al- 
though they may not have been noticed 
on the preliminary examination in the 
darker or more inconvenient location. 

In addition, this truck is used to trans- 
port the motor when it has to go to the 
shop for more extensive repairs. An 
advantage here is that the truck belongs 
to the maintenance department and so 
can be used without interfering with 
production work. The truck is sub- 
stantially constructed and has No. 190-L 
Payson swivel casters under it, which, 
combined with its relatively small size, 
enables it to be pushed around easily 
and into places where other trucking or 
loading equipment would not go. When 
in the shop the motor may be repaired 
while on the truck, if no other motor is 
down, and its size and height lend them- 
selves to convenient working. 

The factory’s woodworking depart- 
ment turned out this truck. The legs 
and rails are made of maple and a 1-in. 
maple floor is laid on top. Carriage 
bolts (not shown) were placed diagon- 
ally at the corners and braces added for 
further stiffness. Use has demonstrated 
that the truck was built for rough serv- 
ice and it has more than earned its cost. 


DonaLp A. HAMPSON. 
Plant Superintendent, 
Morgans & Wilcox Mfg. Co., 
Middletown, N. Y. 





Wooden Case for Protecting 
a Pocket Compass 


OST electricians have in their tool 

kits a pocket compass which, due 
to its delicate construction, is very 
likely to be damaged if not protected. 
A compass case can be easily made, 
which will prevent damage to the in- 
strument, and yet permit its use while 
it is so inclosed. 

To build this case it is necessary only 
to bore out a block of wood so that the 
compass just fits into the case snugly. 
The block is then cut down so that there 
is a wall of wood approximately 4 in. 
thick around the compass. A _ cover 
which is so made that it can be turned 
to expose the compass dial will serve to 
finish up the case. It is not necessary 
to remove the compass from its case in 
order to observe the needle; so any dan- 
ger of injuring the compass is very 


remote. Cuas. A. PETERSON. 
Chief Electrician, 

Fairbanks Exploration Co., 

Fairbanks, Alaska. 


































































































































New Equipment 


for plant operation and maintenance 








Industrial plant executives concerned with the selection and 
operation of mechanical and electrical equipment will be in- 
terested in these new devices which are designed to improve 
plant operation or reduce operating and maintenance costs. 


Industrial Tractor 


N ANNOUNCEMENT has been 

made by the J. I. Case T.M. Co., 
Racine, Wis., of their new industrial 
tractor, intended for use in factories, 
railroad shops, freight terminals, oil 
fields, lumber yards, road building and 
maintenance work, parks, logging 
camps, and elsewhere. 

Because much of the work of such a 
tractor is in close quarters, this machine 
is built compact and low. Also, the 
great stability claimed for this tractor 
is due principally to its low center of 
gravity. 

A radius of only 10 ft. is needed to 
turn the machine around completely and 
a quick-acting throttling governor reg- 
ulates the speed of the engine. 


[ a7, 





Case Industrial Tractor 


The weight of the tractor is so dis- 
tributed that approximately two thirds 
of it is borne by the rear wheels. These 
wheels are cast hollow so that, if neces- 
sary in very hard going, they can be 
filled with 400 to 500 Ib. of sand for 
additional traction. 


i 


Portable Electric Hammer 


HE ACCOMPANYING sectional 

view shows the internal mechanism 
of the new electric hammer announced 
by Black & Decker Mfg. Co., Towson, 
Md. The universal motor in this ham- 
mer is of the same type as used in the 
Black & Decker portable electric drills, 
with the exception of a few minor refine- 
ments that make it more applicable for 
this particular type of work. The motor 
armature turns at approximately 10,500 
r.p.m. and is equipped with an aluminum 
centrifugal fan. Automatically adjusted 
ball bearings are used on the armature 
shaft. 

The armature-shaft is hollow to 
accommodate the  spline-shaft upon 
which the reciprocating hammer me- 
chanism is mounted. This reciprocating 
mechanism, which actually strikes the 
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Black & Decker Electric Hammer 


blow, is made up of a drop forging upon 
which are mounted the two beveled gears 
heavily weighted on one-half of their 
area. These gears are driven by a 
beveled pinion on the spline-shaft and 
rotate in opposite directions. When the 
two weights are together at the bottom, 
the reciprocating mechanism moves 
downward, striking a heavy blow on the 
oil-tight piston which transmits the blow 
to the drill or cutting tool. When the 
two weights come around together at 
the top, the reciprocating mechanism 
travels up with equal force, but the blow 
is absorbed by the coil spring. 

The hammer strikes 2,300 blows per 
min. The working mechanism operates 
in a bath of oil and is, therefore, sealed 
against dust and grit. 





Electric Hoists 


N ALL-STEEL, quarter-ton electric 

hoist, adaptable for quick-lift serv- 
ice, has been put on the market by the 
American Engineering Co., Philadel- 
phia, Pa. 

This high-speed hoist has a pressed- 
steel frame with gears and shafts of 
chrome-manganese steel. In addition 
to the ball bearings and the non-spinning 
hoisting rope features, dependable serv- 


American Engineering Co. High-Speed 
Hoist 











ice is made possible by the oil bath 
lubrication. All working parts are fully 
inclosed and the hoist is operated by 
a push-button control and upper and 
lower limit switches. 

The hoist weighs 200 Ib. and is made 
in two types—plain trolley and hook 
suspension. The plain trolley type re- 
quires 16 in. headroom and the hook 
suspension type 18 in. 


——_—_——_ 


Wire Cutter and Stripper 


Fisted type of machine, which au- 
tomatically measures wires into 
lengths, cuts them off and simultane- 
ously strips the insulation from both 
ends, has recently been developed by the 
Artos Engineering Co., 69 Wisconsin 
St., Milwaukee, Wisc. 

This machine is adjustable in regard 
to cutting lengths, stripping lengths, and 
size of wire. As it is claimed the ca- 
pacity of the machine is very large, 3,600 
pieces being cut and stripped per hour. 
Several operations are combined into 
one, thereby resulting in a considerable 
saving in labor. 





Artos Automatic Wire-Cutting and 
Stripping Machine 





Automatic Welding Device 


F Biss carbon arc-welding machine 
has just been placed on the market 
by the Lincoln Electric Co., Cleveland, 
Ohio. This equipment is designed for 
the purpose of welding bottom seams 
on cylindrical tanks. 

The equipment is standardized for 
tanks up to 6 ft. in diameter and 8 ft. 
high, but special equipment may be fur- 
nished to handle any diameter or length 
of tank. 

It is claimed that on 14-gage material 
a lap head seam, as shown on the 
tanks in the illustration, which have 
been welded, can be welded at the rate 
of 135 ft. per hour. Also, the edge weld 
used on the bottom of some types of 
range boilers may be welded at the 
rate of 150 ft. per hour, as the bottom 
is flanged and fitted so that the edges 
are together and flush with each other. 

Tanks that are to have the bottom 
seams welded are set on a revolving 
table and the arm carrying the auto- 
matic welding head is adjusted to bring 
the arc on the seam. The spread of 
the revolving table is adjustable over 
a wide range to handle various sizes 
of tanks, and the welding current is also. 
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Lincoln Automatic Bottom Welder for 
Cylindrical Tanks 


adjustable through the controls located 
on the welder control panel. An auto- 
matic stop and start control on the auto- 
matic welder head is provided for the 
operator. 





Circuit Tester 


PORTABLE, direct-reading circuit 
tester, known as Type HTD, has 
been put on the market by the Roller- 
Smith Co., 233 Broadway, New York, 
N. Y. The uses of this instrument are 
twofold. It can be used to ascertain if 
there is an electrical circuit existing 
between conductors applied to the ter- 
minals of the instrument and it can also 
be used to obtain an approximate idea 
of the resistance of the circuit under 
test. 
A small D’Arvsonal type d.c. volt- 
meter is used in series with a standard 
flashlight battery 1 in. in diameter by 


Roller-Smith Type HTD _ Portable 
Circuit Tester 
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2 in. long. The instrument pointer will 
indicate full scale when the terminals 
are short-circuited. The scale is divided 
into 50 uniform divisions of arbitrary 
value. Directly below the scale is lo- 
cated a chart, by reference to which re- 
sistances up to 10,000 ohms may be 
calculated. 

By removing three screws the instru- 
ment plate can be taken off and the dry 
cell replaced. The removal of this plate 
also gives access to the internal zero 
adjustment. The instrument weighs 19 
oz. and is inclosed in a heavy sheet- 
metal case with black finish, which 
measures 44x3x1} in. 


—_>————_ 


Push-Button Station 


NNOUNCEMENT has been made 
by the General Electric Co., Schenec- 
tady, N. Y., of a new push-button sta- 
tion for use in preventing the cutting 
out of motors controlled by a magnetic 
starter when there is a brief power dis- 
turbance. The station has two push 
buttons, “Start” and “Stop,” and bears 
the G.E. designation CR-2940-BS-82-A. 
The station is used with standard 
magnetic starters, making it unnecessary 
to add time-delay attachments to the 
starters themselves. When power fails 
the magnetic starter will, of course, drop 
out but will reclose upon the return of 
voltage by the action of the push-button 
device, unless the time for which the 
push-button station is set is exceeded, 
when the “Start” button must be pushed 
to energize the magnetic starter and re- 
start the motor. 

When the voltage drops sufficiently to 
permit the solenoid to release the 
plunger, the latter starts to fall, but is 
retarded in its downward movement by 
a rack which turns a gear. The gear 
engages a ratchet, which can be adjusted 
for a maximum of 1.5 sec. by means of 
a heavy nut at the end of a rod which 
serves as a pendulum. 

If power does not return before the 
expiration of the time limit for which 
the device is set, the contacts will open 
and both the solenoid and magnetic 
starter will be disconnected until the 
“Start” button is again pushed. 


Speed Reducers 


‘_ NEW James heavy-duty worm- 
gear speed reducer, as illustrated, 
has been put on the market by the D. O. 
James Manufacturing Co., 1114 W. 
Monroe St., Chicago, II. 

In this speed reducer, phosphor bronze 
gears, chrome nickel steel worms, Tim- 
ken and Norma Hoffman roller bearings 
and interchangeable bushings are used. 
A lock nut and lock pin, which allow 
for easy adjustment, hold the thrust 
bearing in proper position on the worm 
shaft. A large heat radiating and oil 
cooling space in the housing keeps the 
oil at a low temperature, it is claimed, 
and the stuffing gland and the worm 
shaft can be easily replaced. 





James Heavy-Duty Worm-Gear Speed 
Reducer 


The housing is made of gray iron, de- 
signed for maximum oil cooling space, 
and braced on the outside for strength. 





Electric Heaters 


NNOUNCEMENT of electric 
change-house heaters for use in the 
oil and mining fields and for use in 
building and construction work has been 
made by the Westinghouse Electric and 
Manufacturing Co., at Mansfield, Ohio. 
These type HA heaters consist of an 
angle-iron and sheet-metal frame, two 
oven heaters being suspended under the 
shelf and protected by an expanded 
metal screen. A rack at the top is use- 
ful for holding clothing while drying, 
and the shelf may be used to warm 
lunches or for other purposes. 

An oil-immersed switch is used for 
turning the power off and on, for ordi- 
nary applications where oil switches are 
not required, a WK-62 safety switch is 


Westinghouse Type HA Electric 
Change-House Heater 
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used. The power required is 10 kw., 
and either 220 or 440 volts, single phase, 
may be used. The apparatus is strongly 
constructed and weighs slightly over 
100 Ib. The overall dimensions are 18 
in. x 50 in. x 50 in. high. 

In special cases where warm water 
must be supplied, cast water coils are 
clamped on either side of the heaters. 
These will furnish a considerable amount 
of heated water and the stored heat in 
the castings is sufficient to warm water 
passing through the coils. 


—— 


Push-Button Starters 


HE Allen-Bradley Co., Milwaukee, 

Wis., has placed on the market a 
complete line of a.c. and d.c. push-but- 
ton starters ranging from 4 hp. to 10 
hp., 220 volts, d.c. and 15 hp., 550 volts, 
a.c. 

The a.c. and d.c. switches of similar 
rating have the same external dimen- 
sions. The covers on all starters swing 
to the side, and can be locked against 
tampering and injury to any employee 





Allen-Bradley A.C. Push-Button Starter 


not authorized to open the box. All 
parts of the switch are readily accessible 
for inspection and ample room is pro- 
vided for wiring. 

The a.c. starters give protection 
against overload, no-voltage, and single- 
phase operation. An outside reset lever 
makes resetting of the inducto-therm 
relays convenient. Arc shields are used 
on all switches and magnetic blow-outs 
on the larger sizes of both a.c. and d.c. 
switches. 

The d.c. starters, it is claimed, give 
positive starting, no-voltage, and over- 
load protection. A special graphite 
compression register gives stepless ac- 
celeration until all resistance is cut out 
at full speed of the motor. The resisto- 
therm relays are designed to give ac- 
curate overload protection. 





Protected Screw Type Take-Up 


MPROVED design of the protected 
screw type take-up for heavy work 
and long-movement, to be known as 
Style DS, has been announced by the 
Link-Belt Co., 300 West Pershing Road, 
Chicago, Ill. Its details of construc- 
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Link-Belt Style DS Protected Screw 
Take-Up 


tion and design conform with sound 
engineering practice, it is stated. 

The frame is of welded structural 
steel with channel base welded to ends 
formed of steel plates, bent and welded 
into strong box members and in which 
the adjusting screw is mounted. The 
steel angle bolted on top of the ends 
protects the screw from dirt or the 
weather, in addition to tying the ends 
together, thus strengthening the frame 
and preventing upward movement of 
bearings. This feature is shown in the 
accompanying illustration. The pro- 
tected screw remains fixed in position, 
and the nut for adjusting the movement 
of the bearing travels on the screw. 
The movement-adjusting screw does not 
project beyond the ends of the frame. 
The cast-iron bearing is lined with 
babbitt, is tapped for grease cup or 
pressure fitting, and is proportioned in 
length for each diameter of shaft, it is 
stated. 





Plug-Fuse Type Panelboard 


WO new types of panelboards that 

are small, compact, and of the 
plug-fuse, full-safety type, have been 
introduced by the Westinghouse Elec- 
tric & Manufacturing Co., East Pitts- 
burgh, Pa. 

These two new panelboards, known 
as Types JF and NJF, are built up of 
individual sections of black molded 
composition. Each section or block 
consists of eight plug fuse receptacles 


New Westinghouse Panelboard of the 
Plug-Fuse Type 
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arranged for four circuits, double fus- 
ing, Type JF, or for eight circuits, 
single fusing, Type NJF. 

Main switches are of the rotary- 
brush contact type with quick-break 
mechanism breaking the current at two 
points. The handle of the switch is 
mounted on a cast faceplate. Adjust- 
ment of the panel and trim is accom- 
plished by means of the adjustable 
corner irons and the Westinghouse in- 
dicating trim clamp. Any adjustment 
within a limit of 3 in. can be made. 





Welded Steel Motor Frames 


ELDED steel motor frames are 
now claimed as a feature of the 
new motors manufactured by the Lin- 
coln Electric Co., Cleveland, Ohio. 
The construction of the new motors 
is an assembly of hot rolled steel parts 
welded into the equivalent of a casting. 
It is claimed that the welded steel 
method of construction gives a practi- 
cally unbreakable frame, lighter weight 
and better ventilation. 





Lincoln Electric Welded Steel Motor 


Frame 





Roller Bearings 


NEW bearing, called the super- 

service bearing, which is equipped 
with Hyatt anti-friction rollers, is 
manufactured by the Stephens-Adam- 
son Manufacturing Co., Aurora, IIl. 
These journals are designed for bearing 
service where heavy loads are to be 
carried and where economy is of par- 
ticular importance. 

With these bearings two types of 
mountings are employed—the standard 
and adapter types. In the standard 
type, the shaft is turned to receive the 
inner race, which is pressed into place. 
The shaft may extend beyond the bear- 
ing through the housing cover at 4 
diameter slightly smaller than that for 
the inner race, or it may be cut off 
and a closed cover used. The outer 
race is pressed into a spherical shell 
which is allowed to oscillate in a spheri- 
cal seat in the base to correct any slight 
misalignment of the shaft. A plain an- 
nular collar is provided inside the roller 
inclosure for moderate thrust loads in 
one direction. 

The adapter type is similar to the 
standard type except that special prep- 
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Heavy-Duty Stephens-Adamson Bearing 


aration of the shaft is avoided by using 
an inner race bored to slip onto com- 
mercial stock shafting of the same diame- 
ter as the maximum extension for the 
standard type. The inner race is held in 
position and prevented from turning by 
two set-screwed collars engaging the 
ends of the race and extending through 
the housing covers to make the set 
screws accessible without disassembling. 
The closed cover cannot be used with 
the adapter type. The adapter bearing 
is especially applicable to interior lo- 
cations on long shafts and as a replace- 
ment for plain bearings on old work. 





Stacker with Roller Conveyor 


ONSTRUCTION of a stacker that 
can be adapted generally in plants 
using roller conveyor systems has been 
announced by the Lewis-Shepard Co., 
Watertown Station, Boston, Mass. The 


Lewis-Shepard Stacker with Roller 
Conveyor Platforms 
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platform of this stacker, as is shown in 
the accompanying illustration, is con- 
structed with rollers similar to those 
used on conveyors. The stacker is used 
to bridge gaps where conveyors are on 
various levels, for elevating materials 
from, or lowering to, the floor, or for 
transferring material from one con- 
veyor line to another where conveyors 
are on parallel levels, it is stated. 

The stacker can be powered with 
motors varying from }- to 3-hp. rating. 
The unit is driven by an inclosed worm 
running in oil. The slacker is portable 
and is constructed of arc-welded struc- 
tural steel. 

This company has also developed a 
small hand power stacker for use in 
elevating heavy apparatus such as 
motors, heavy controllers, or other elec- 
trical equipment for mounting or remov- 
ing from walls or machines, or holding 
in position while attaching. 





Flexible Coupling 


MPROVED lubrication features have 

been added to the flexible coupling 
manufactured by the W. H. Nicholson 
& Co., Wilkes Barre, Pa. Previous an- 
nouncement of this unit was made on 
page 42 of the January, 1927, issue of 
INDUSTRIAL ENGINEER. The coupling 
consists of two hubs on flanges keyed to 
the shaft. These flanges are connected 
by loose keys in the outer edge of the 
flanges. The entire coupling is incased 
in a two-piece shell. 

The improvement consists of holes 
that are drilled longitudinally through 
the floating keys and the hubs or flanges. 
These holes serve as reservoirs for oil. 
In addition, a lip is now extended from 
this casing over the left hub of the coup- 
ling and oil can be poured into this lip 
either while the coupling is idle or in 
motion. 

With the added space provided by the 
holes in the lip, the coupling is said to 
carry approximately 150 per cent more 
oil than the older type. The improved 
type is known as Style A, and the old 
type without the oil lip is designated as 
Style B. 


Swivel Truck Caster 


K THE new Ajax swivel truck caster 
illustrated, which has been placed on 
the market by Bond Foundry & Machine 
Co., Manheim, Pa., three sets of ball 
bearings are provided in the caster. In 
the 8-in. caster, for example, a machined 
ball race with 16 steel balls is set near 
the pin to take the radial load when 
swiveling. 

In addition, two machined ball race 
grooves take the load and assist in mak- 
ing swiveling easy. The outer race has 
24, and the inner race 13, §-in. chrome 
steel balls. The wheel revolves on solid 
steel rollers spaced by a steel retainer. 
The caster is made with 6-in. or 8-in. 
wheels. Either Alemite lubrication or 
an automatic oiling wheel, which is pro- 
vided with an oil reservoir with a felt 
oiler, may be obtained. 





Bond Ball and Roller Bearing Swivel 
Truck Caster 


The manufacturer states that this is 
practically an all steel caster; the caster 
except for the semi-steel wheels is of 
open-hearth steel. 


—— 


Float Switch 


NNOUNCEMENT has been made 

by the General Electric Co., Sche- 
nectary, N. Y., of a new float switch 
bearing the designation CR-2931-P, 
for use in control circuits only. This 
switch, in general, will be used to con- 
trol the line contactor of alternating 
or direct-current automatic starters. It 
has a capacity for handling one 600- 
amp., two 300-amp. or four 150-amp. 
a.c., or d.c. contactors at from 110 to 
550 volts. 

A very simple design is employed. No 
castings are used, and a double contact 
eliminates shunts. It is claimed oxida- 
tion trouble has been eliminated by the 
use of silver contacts. The contacts are 
held by a moulded Bakelite arm that 
obtains its snap action in opening and 
closing the switch through a special 
mechanism. . 

The switch may be attached directly 
to a support extending across the tank 
or by means of a suitable side bracket. 


G.E. Float Switch 
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Trade Literature 


you should know about 





- 





Copies of literature which is described on this page can be 
obtained by writing to the manufacturer whose name and address 


are mentioned. 


It is always advisable to state the name and 


number of bulletin or catalog desired, as given in these columns. 


GREASE LUBRICATION—A general dis- 
cussion of the importance and advan- 
tages of lubrication together with an 
explanation of the Keystone method are 
contained in the brochure entitled, “Key- 
stone ABC.”—The Keystone Lubricat- 
ing Co., Philadelphia, Pa. 


Power CoNnTroL—Bulletin No. 11 de- 
scribes and illustrates the “Edmoore” 
power demand limitator. This electrical 
device automatically controls and limits 
the power demands or peak loads on 
electric systems——Edward T. Moore, 
500 Cahill Bldg., Syracuse, N.Y. 


BATTERY CHARGING EQUIPMENT— 
Battery charging control and protective 
devices are set forth and illustrated in 
bulletin GEA 817.—General Electric 
Co., Schenectady, N. Y. 


Licutinc—The 1927 edition of the 
Holophane Datalog, compiled by the 
Holophane engineering department, 
contains much information of interest 
to prospective buyers of lighting equip- 
ment.—Holophane Company, Inc., 342 
Madison Ave., New York, N. Y. 


a 


Carson BrusHEes—Catalog No. 5 
contains engineering data covering the 
various grades of brushes manufactured 
by this company.—Electro-Nite Carbon 
Company, Philadelphia, Pa. 


HEAT Savinc AppLiances—“A Word 
to the Wise” is the title of a booklet 
describing the Heat-Cop. heat saving 
appliance.—Heat-Cop. Corporation, Mu- 
tual Bldg., Richmond, Va. 


TRANSFORMERS—Leaflet 20331 de- 
scribes single-phase, platform mounting 
transformers for from 2,300 to 66,000 
volts, ranging in capacity from 201 to 
500 kva.—Westinghouse Electric and 
Manufacturing Co., East Pittsburgh, Pa. 


ELEectric HEATERS— The complete 
line of Chromolax air heating equipment 
is illustrated and described in Bulletin 
C-108.—Edwin L. Wiegand Co., 422- 
First Avenue, Pittsburgh, Pa. 


Unit Heaters—Serial 70 gives di- 
mensions and performance data on 
Autovent unit heaters——Autovent Fan 
& Blower Co., 730-738 W. Monroe St., 
Chicago, Ill. 


Gears—A collection of bulletins with 
loose-leaf binding describes the com- 
plete line of Sykes cut gears, of herring- 
bone and straight-tooth types, speed re- 
ducers and a considerable amount of 
engineering data concerning gears and 


reducers.—Farrel Foundry & Machine 
Co., Buffalo, N. Y. 


Fire DETECTING EQUIPMENT—“Auto- 
matic Fire Detection” is the name of the 
new booklet describing the Garrison 
Automatic System.—Garrison Fire De- 
tecting System, Inc., 79 Madison Ave., 
New York, N. Y. 


Motors—Form No. 651 illustrates the 
construction of the stator and field wind- 
ings on Century Type RS motors.— 
Century Electric Co., 1806 Pine St., 
St. Louis, Mo. 


Unit Heaters—A folder illustrated 
a number of applications of Ilg unit 
heaters and their construction. — Ilg 
Electric Ventilating Co., 2642 N. Craw- 
ford Ave., Chicago, Ill. 


MELTING Pots—A new leaflet, No. 
L-1868-B, has been released describing 
the Westinghouse automatic electric 
melting pots.—Westinghouse Electric 


& Manufacturing Co., East Pitts- 
burgh, Pa. 

MetaLt Hose—The 12 page bulletin 
No. 201-29-C contains illustrations, 


data and descriptions of Cory seamless 
metal flexible hose——Chas. Cory & Son, 
Inc., 183-87 Varick St., New York, N. Y. 


ELEctric DISTRIBUTING APPARATUS 
—Catalog No. 27 describes.and illus- 
trates the “Bull Dog” line of electric 
power and light controlling and dis- 
tributing apparatus.——Bull Dog Electric 
Products Co., Detroit, Mich. 


SAFETY STAIR TREADS—Various ap- 
plications of Wooster safe groove treads 
and security nosings are set forth in 
folder 14-d-1.—The Safety Stair Tread 
Co., Wooster, Ohio. 


BeLTINGc—A catalog and _ belting 
reference book of leather belting, belt- 
ing accessories, mechanical leathers and 
leather specialties has been released by 
this company.—Chicago Belting Com- 
pany, 113-125 North Green St., Chi- 
cago, Ill. 


Fire Brick—The October issue of 
the Laclede-Christy Bulletin contains 
some interesting installation of fire 
brick made by this company.—Laclede- 
Christy, St. Louis, Mo. 


CoMMUTATOR STONE—Folder S2 an- 
nounces the advent on the market of 
the new Acme Oxidizing Stone for com- 
mutators and collector rings.——Green 
Equipment Corp., 
Chicago, III. 


Monadnock Block, 
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TRAMRAIL SysTEMS—Several inter- 
esting installations of Cleveland tram- 
rail systems are described and illustrated 
in Folder No. TR 557.—Cleveland Elec- 
tric Tramrail Division of The Cleveland 
Crane & Engineering Co., Wichcliffe, 
Ohio. ‘ 


SHorT-CENTER Drives—A 16-page 
booklet, entitled “The Trend in Trans- 
mission,” contains a brief discussion of 
engineering fundamentals and progress 
in the development of power transmis- 
sion, with especial attention to the use 
of short-center drives. — Pullmax Divi- 
sion, Bird Machine Co., South Walpole, 
Mass. 


Wire Rorpe—A brochure entitled 
“Modern Wire Rope” contains inter- 
esting data on the various types of 
wire rope and their application, to- 
gether with engineering data required 
in their use.—Williamsport Wire Rope 
Co., Williamsport, Pa. 


EXPANDED METAL —A folder shows 
by sketches 25 practical uses for Steel- 
crete industrial mesh in the plant.— 
The Consolidated Expanded Metal Co., 
Steelcrete Bldg., Wheeling, W. Va. 


FLEXIBLE STEEL Mats — The use of 
the Acme mat in oily or slippery places 
around machinery is covered in a cir- 
cular. These mats made in rolls are 
also used for conveyor belts, it is stated. 
—Acme Steel Co., 2840 Archer Ave., 
Chicago, IIl. 


Truck CAsTeErs—Construction of the 
ball-bearing swivel and _ roller-bearing 
wheel in the Bond Ajax swivel truck 
caster is given in booklet R-5.—Bond 
Foundry & Machine Co., Manheim, Pa. 


Fire ExTINGUISHERS—The complete 
line of Fyre-Fyter carbon-tetrachloride, 
foam, and soda-acid fire extinguishers 
are described in a 32-page booklet.— 
The Fyre-Fyter Co., Dayton, Ohio. 


Resistors — Bulletin 940 gives elec- 
trical characteristics and other data on 
the Type H nickel-alloy resistors and 
discusses their application—The Elec- 
tric Controller & Mfg. Co., Cleveland, 
Ohio. 


FLEXIBLE Fixture HANGERs—Bulle- 
tin 2102 describes and prices the va- 
rious types of Crouse-Hinds flexible, 
fixture hangers. —Crouse-Hinds Co., 
Syracuse, N. Y. 


SaFEtTy SLINGS — Illustrations show- 
ing uses of some of the various types of 
wire-rope slings for handling loads by 
cranes are given in a four-page folder. 
—Murray Safety Sling Co., Inc., 34 
Water St., Pittsburgh, Pa. 


Oi, SwitcHEs AND Circuit BREAK- 
ErS—Engineering data on the Type E-20 
Condit oil switches and circuit breakers 
of three-pole, 60-cycle rating, for 400 
amp., 2,500 volts or less, in the man- 
ually-operated, automatic or non-auto- 
matic types, for flat surface mounting, 
are given in bulletin 472.— Condit 
Electrical Mfg. Corp., Boston, Mass. 













